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COMBINATION OF POLYCH| lOSAMIu' E AND FIBRATE FOR THE
PREVENTION AND TREATMENT OF HYPERLIPIDEMIA

Field of the inventiop

The present invention refates to the field of therapeutic agents useful in
lowering cholesterol or Improving the retic of HLD:LDL (particulary
lowering low-density lipoproteins and/or Increasing high density
llpcprateins) andfor dholesteryl esters, triglycerides, phospholipids and
fatty aclds in a mammal, such as a human. More particuiady, the
invention relates to combination therapies, uses, and pharmacsutical .
compositions having greater therapeutic bensfits than monaothorapies
using the same therapsutic substances.

Backaround of tha invention

It is well known that hyperlipidemic conditions associated with elevated
concentrations of total - cholestero! and low-density lipoprotein (LDL)
cholesteral are major risk factors for camdiovascular disease such as
atherosclerosis, Numerous studies have demonstrated that a low plasma
concentration of high density lipoprotein (HDL) cholesterol (good
cholesterol) Is a powerful risk factor for the development of atharosclerosis
(Barter and Rye, Atherosclerosls, 121, 1-12 (19896)). HDL is one of the
major classes of lipoprbteins that function In the transport of liplds through
the blood. The maljor ilpids found associated with HDL Include cholesterol,
cholestaryl ester, triglycerides, phospholipids and fatty acids. The other
classes of lipoproteins found in the blood are low density lipoprotein (LDL),
intermediata density lipopratein (iDL}, and very low density lipoprotein
(VLDL). Since low levels of HDL cholesterol Increase the risk of
atherosclerosls, methods for elevating piasma HDL chelesteral would be
therapeuticelly beneficial for the treatment of cardiovascular diseases such
as athercsclerosis. Cardiovascular diseases include, but are note limited

to, coronary heart disease, peripharal vascular disease, and stroke.

PCT/CA2006/001603
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An approach for addressing hyperipldemia has been the use of
polychitosamine, a substance derived from the shell of crustaceans.
Polychitosamine Is a highly deacetylated and low molecular weight
derivative of chitin. As described in Canadlan patent no. 2,085,292,
enzymatic treatment of chitosan with a hydrolase enzyme results in
chitosan derivatives having a decreased molecular weight, decreased
viscosity and increased solubifity of chitosan in water.

In its mechanism of action, polychitbsamine contains free amine groups
which attach themssives to liplde such as cholestern! via lonic bonds while
In the intestinal tractus, forming an indissaciable complex that is eventually
excreted. Pclychitosamine therefore prevents lipids such as cholesterol
from ever entering the bloodstream and adding to the total chols;teml

- content. It is commonly used in dosages of 400-800mg/three times a day,

with meals and is Indicated towards the obtention of a healthy lipid profile
and more particutlarly a healthy cholesterc! profile. Pplychitasamine is well
tolerated by patlents. Reported side-effects at the dasege fevels indicated
above have been mild to none. (Veneroni G, Venaroni F, Contos S et al.
Effect of a new chitosan distary integhator and hypocaloric diet on
hyperiipidsmia and ovarwelght In obese patients. Acta Toxicol the 1996
17(1):63-60).

Polychitosamine is currently marketed by Magistral Blotech under the
brand names Libracok® (HEP-30) in 800mg gelatine capsules.

Another known therapy is the use of fibrate for lowering bicod cholesteroi.
Fibrates are cholestercl-lowering drugs that are primarly effective In
lowering triglycerides and, to a lesser extent, in increasing HDL-cholesterol
levels., Several fibrate drugs are commerclally available such as
Gemfibrozil avallable under the brand name LOPID. LOPID Is the most
widely used fibrate in the United States and can be very effective for

patients with trglyceride levels. However, it is not very effective for
lowering the LDL-cholesterol. As a result, it is used less often than other

PCT/CA2006/001603
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drugs and patients with heart disease for whom LDL-cholestero! lowering
Is the main goal-of treaiment. it should also be noted that Gemfibrozil as a
monaotherapy is not recommended by the United States Food and Drug
Admipistration for patients with heart disease.

On the other hand, fibrates are generally well-tolarated by most patients.
Gastro-intestinal complalnts are the most common sile effects and
fibrates appear to increase the likelihood of developing cholesterol
galistones. Fibrate can increase the effective medications that thin the
blood. Fibrates are usually glven In two daily doses, 30 minutes bofore the
morning and evening meals. The reductﬁcn; in triglycerides generally are
In the range of 20% to 50% with increase in HDL-cholesterol of 10% to
15%. Other fibrate drugs include Stiprofibrate; Belzafibrate; and
Finofibrate.

Another well-known therapeutic approach for treating or preventing
hyperlipidemic conditions s the use of HMG-CoA reductase Iinhibitors
(including class of therapeutics commonly called "stating”). Statins are
known for reducing blood serum levels of LDL cholesterol by competitive
inhibition of the biosynthelic step. Saveral statins havae been developed
and commercialized throughout the world. Atorvastatin calclum sold in
North America under the brand Lipitor® is: g potent reductase inhibitor.
However, waming side effacts from use of statins include liver dysfunction,
skeletal muscie myopathy, rhabdomyolysis and acute renal failure. Some
of these offects are exacerbated when statins are taken in greater doses.
For example, a patient treated with 10mg per day of Lipitor may notice
mild side effects whereas the side effects may greatly increase by simply
raising the daily dose to 20mg per day. In fact, on August 8™, 2001, the
maker of cerivastatin voluntarily pulled the medicine off the market
because of numercus deaths assocliated with its use. The deaths wers
caused by complications of severe muscle breakdown.

PCT/CA2006/001603
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A number of comblination therapias for the treatment of cardiovascular
disease, which Include statin as one of the active components, are known.
More precisely, the combination therapy of statin and fibrate is weli-known.
However, recent studies have shown that the risk of developing
rhabdomyolysis increases 1400 times when steting ame combined with
fivrates. This risk is even more prevalent in patients with diabetas who
combine these two typea of medications, producing as many as 1 in 500
people affecteo with rhabdomyélysis
(hitp:/www.wnbe.com/dmaxgomez/393553/detalls.htmi).

Another example of a combination therapy of fluvastatin and nicémrol Is
described by J. Sasaki et al. (Int. J. Clin. Pharmacol. Ther., July; 33(7),
420-6 (1995)). Those researchers conclude that the combination of
fiuvastatin - with niceritrol “a dose of 750mg/day does not appear to
augment or attenuate benaficlal effects of fluvastatin.” '

L. Cashin-Hemphill et al. {J. Am, Med. Assoc., 264 (23), 3013-17 (1990))
doscribe beneficial effects of 8 combination therapy of colestipo!l and
niacln on coronary-atherosclerosis.

A combination therapy of acipimox and simvastatin shows beneficial
effects in patients having high triglyceride levels (N. Hoogerbrugge} et al.,
J. lntemnal Med., 244, 151-55 (1997)).

In @ study on the reduction of Inflammatory biomarkers by statin, fibrate
and combination therapy among diabetic patients with mixed dyslipidemia
(G Am Coll Cardicl. 2006 Jul. 18; 48(2):398-401), it has bean reported that
the anti-inflammatory effects in combination therapies was no more
effective than either form of monctherapy.

Thus, there is a need for seeking altemative cholesterol lowering

strategles that are safe and do not prasent side effects severe enough 1o
artate additfonat neath problems sueh g3 rhabdomyolysis, Mare

PCT/CA2006/00:1603
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particularly, there Is a need to provide new therapeutic approachas having
the advantages afforded by combination therapies (complementary mode
of action) all the while being safe and efficient. The present invention
provides such new therapeutic approach In the form of new combinations
of cholesterol-lowaring agents that are compatible, thus safe to use ali the
whila being at leas! as effective as the corresponding monotherapies for
each of the corresponding cholesterol-lowering agents present in the
combination.

Summary of the Invention _
An embodiment of the present invention provides a pharmaceutical

composition comprising: a) 8 pharmaceutically effective amount of fibrate;
b) a pharmaceutically effective amount of polychitosamine and optionally
c) a pharmaceutically acceptable carrier.

An embodiment of the present invention also provides the use of the
abave-defined pharmaceutical composition to increase the level of HDL in
the blood of 8 mammal,

A further embodiment of the present invention provided the use of the
above-defined pharmaceutical composition to lower the level of low
density lipoproteins in the blood ofé. mammal.

A further ambodiment of the present invention provides a method for
lowering the concentration of fow denslity lipoprotein in the blood of a
mammal and/or improving the ratio of HLO:LDL in such &2 mammal by
increasing the leve! of high density lipoproteins; the method comerising the
step of administering a pharmaceutical composition of the invention or a) a
first amaunt of a fibrate and b) a second amount of polychitosamine;

wherein the first and second amounts together comprise a therapauticaly
effective amount.

PCT/CA2006/001603
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Another embodiment provides a mathod far the prophytaxis or treatment of
hyperilpidemia or hyperlipidemls-associated conditicn comprising
administering to a patient: a) a first amount of a fibrate and b) a second
amaount of polychitosamine; wherein the first and second amounts together
comprise a therapeutically affective amount.

Further embodiment provides a kit for the prophylaxis or treatment of
hyperlipidemia or hyperlipidemia-associatad conditien in a mammal
comprising a plurality of dally doses of dosage forms of a fibrate, a plurality
of daily doses of dosage forms of polychitosamine together, and treatment
or régimen written instructions. '

The present invention has the advantage of providing an alternative
therapy for lowering blood cholesterol by unexpectedly combining
cholesterol-lowering active agents that are compatible In nature. Such
combination aliows the use of a reduced amount of each of the
cholesterol-lowaring active agents, thereby reducing side effacts.
atailed rintion of the inventj _

The present Invention provides combination therapies which have a dual
cholesterol-lowering mechanism that allows effective cholesterol fowering
with' reduced side effects as compared to the :corresponding
monothenaples. When referring to dual cholesteroklowering mechanism, it
is meant. lowering of total blood cholesterol through two distinct
physiological modes of action.,

The present invention improves efforts for preventing and/or treating
hypertipidemia, such as by reducing serum cholesterol, by providing a
combination therapy approach and a novel pharmaceutical composition
that provides therapeutic benefits such as safety and reduced side effects
not avaitable through other known mono or muitiple therapies for

hyperlipidemia. The present invention provides benefits afforded by fibrate
in a combinetion therepy that would be otherwise centraindicated if used in

PCT/CA2006/001603
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combination with other known cholesterot-lowering agents such as statin.
The polychitosamineffibrate combination of the present invention allows a
patient to benefit from the complementary dual cholestarol-lowering effects
of each of these agents without adverse effects caused by incompatibility
of the two agents. The invention thus lies in the new combination of
polychitosamine and fibrata as a safe and efficlent therapy for lowering
blood cholesterol.

The prasent invention provides a combination therapy for lowering blood
cholesterol which comprises a combination of at least one fibrate and one

. polychitosamine. Preferably, the fibrate is selected from the group

cansisting of clprofibrate, gemfibrozil;, benzafibrate; and fenofibrate. Also
preferably, the polychitosamine is a chitosan sal! having a molecular
weight of less than about 850 kDa and has a deacstylation degree of
about 70% to 100%.

The present Invention also provides a-method for lowering blood
cholesterol and/or increasing the HDL/LDL ratio by increasing the level of
HOL by administering to a mammal the phamaceéutical composition of the
present invention or by administering ‘a composition comprising an
effective amount of fibrate and polychitosamine.

The present invention also provides a method for the prophylaxis or
treatment of hyperlipidemia or hypedipidemla associated ~ condition
comprising administering to a patlent the pharmaceutical composition of
the present invention or a composition comprising an effective amount of
at least a fibrate or polychitosamine.

The "present invention further provides an oral dosage form of a
pharmaceutical composition comprising a combination of polychitosamine
and fibrate wherein the dosage form provides to a mammal in nsed of
treatment by the polychitosamine and fibrate, a therapeutically effective

PCT/CA2006/001603
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dosa of polychitosamine and therapeutically effactive quantity of fibrate
into the blood of sald mammal.

The present [nvention also provides a kit for the prophylaxis or treatment
of hyperiipidemia in a mamma}, the kit comprising a plurality of daily doses
of dosage forms of a fibrate and a ﬁo{ychftosamlne together with a
treatment regiment instructions.

Tha combinations of the present invention will have a number of
advantages. For example, through dosage adjustment and medical
monitoring,” the individual dasdgas of the therapeutic compounds vsed in
the combinations of the present invention will be lower than the typical
dosages of the therapeutic compounds when used In monotherapy. The
dosage lowering will provide advantages including reduction of side effects
of the individual therapsutic compounds when compared to the
monotharapy. In addition, fewer side effects of the combination therapy
compared with the monotharapies will lead to greatsr patient compllance
with therapy regimens.

Another advantage provided by the combination therapy of the present
invention is that it provides a dual cholesterol-lowering mechanism that
consists of complemantary effects or complementary modes of ac';ion for
lowering bidod cholesternl. For example, fibrate can cantrol blood serum
choiesteréi levels by decreasing serum triglycerides via reduced hepatic
production and increased triglyceride clearance by the peripheral tissues
and increase HOL. in contrast, polychitosamine can block the migration of
cholestero) and/or other lipids such as cholesteryl esters and triglycerides
{from the intestinal tractus to the blood stream, and the reabsorption of bile
acids from the intestina) tractus to the blood stream.

A further advantage of the combination therapy provided by the present
Invention is that it is safe to use due to the very low incidence of side

effects or agdverse events caused by the combination of same. In ne
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present case, the fibrate is comblned with a polychitosamine which is a
natural occumring biopolymer which is also known to be useful in lowering
blood cholesterol. As previously indicated, polychitosamine is currently
marketed by Magistral as a dietary supplement under the brand Libracol®
(HEP 30) in 800ml gelatin capsules.

Definitions

As used herein the term “fibrate® refers to a class of amphipathic
carboxyllc aclds. They are used for a range of metabollc disorders mainly
hypercholesteralemia (high cholesterol), hyperlipidemia and are therefore
hyperipidemic agents. '

As used hersin, “chitin” refers to a polymer formed primarlly of repeating
units of B (14) 2-acetamidc-2-deoxy-D-glucose (or N-acetylgiucosamina).
Not every unit of naturally-occurring chitin Is acetylated, with about 16%
deacetylation.

As usad herein, “chitosan” rafers to chitin that has been partially or fully

.deacetylated. Chitosan is a polysaccharide formed primarily of repeating

units of 8 (1-4) 2-amino-2-deoxy-D-glucose (or D-glucosamine). Further
deacetyiation of chitin can be achieved by procassihg of chitin,
Deatcetylation values can vary with chitin sources and with processing
metheds. '

As used herein the termn "polychitosgmine” or the term “chitodextrine”,
refers to a chitosan polymer having a molecular weight of fess than about
650 kDa, preferably about 2-500 kDa, more preferably about 15-200 kDa,
still mara preferably about 20-100 kDa, yet more preferably about 25-60
kDa, and ideally about 30-50 kDa. In one embodiment, the molecular
welght of the polychitosamine is about 30 kDa and in another
embodiment, the molecular weight Is aboul 30, 31, 32, 33, 34, 35, 36, 37,

38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 4B, 49, or 50 kDa. The
polychitosamine can be abtainad by cleaving a heavier molecutar chain of
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chitosan. Praferably, polychitosamine le highly deacetylated, such as over
about 80%, and more preferably over about 89%, Polychitosamine is
understood herein to also encompass a chitosan salt formed from any
chitosan molecule associated with a negatively charged anion. A series of
aniong has been used for that purpase. For example, anions derived from
inorganic acids such as sulphuric acid (sulphate), phospharic acid
{phagphate), hydrochloric acld (chioride) and organic acids such as malic
acld (malats), tartaric acid (tartrate), citric acld (citrate), succinic acid
(succinate) and iactic acid (lactate), chitin, chitosan, and their desivatives,

As used herein the term "comblinatian tharapy" refars to the administration
of two or more therapeutle agents to treat a hypadipidemic condlition, for
example atherosclerosis and hypercholesterolemia. Such administration
encompasses co-administration of these therapeutic agents in a
substantially simultaneous manner, such as in a single capsule having a
fixed ratio of active ingredients or in multipie, separate dosage forms for
each type of therapeutic agent in a sequential or staggered manner. in
either case, the treatment regimen will provide beneficial effects of the
drug combination in treating the hyperlipidemic condition. :

As used herein, "nutraceuticais" is understood to encompass any ordinary
food that has components or ingredlents added to give a specific medic;al
or physiological ‘benefit other than a purely nutritional effect. It is also
understood to Include functiona! foods, dietary supplements end over the
countsr products scid without a prescription.

As used herein, “functional foods" is understood to encompass any food
consumed as part of a usual diet that I8 similar in appearance to, or may
be, a conventiona! food, and ls demonstrated to have physiological
benefits and/or reduce the risk of chronic disease beyond basic autritional
functions. '
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The phrase "therapeutically effective” is Intended to qualify tha amount of
the active ingredient in the combination therapy that will achieve the goal
of reducing or eliminating tha hypedipidemic condition,

The phrase “therapseutic compound” refers to a compound useful in the
prophylaxis or treatment of a hyperiipidemic condition, such as, but not
limited o, atherosclerosis, hypercholestarolamla, coronary heart diseasse,
and cardiovascular disease. ’

The phrase «pharmaceutically effectives is intended to qualify the amount
of the ingredient that will achieva the goal intended by the pharmaceutical
composition.

The phrase adual cholesteroHowering mechanism» means lowering of
total blood cholasterol through two distinct physiolegical modes of action.

Polychitosamine
Polychitosamine refers to a chitosan polymer having a molecular weight of

less than about 650 kDa, preferably about 2-500 kDa, more prefarably
about 15-200 kDa, still more preferably about 20-100 kDa, yet more
preferably about 25-80 kDa, and ideally about 30-50 kDa.

Chitosan is a naturalty-accurring blopolymer that can also be obtained by
partial or complete deacetylation of chitin that is the major component of
the excskeleton of shellflshes and insects. Chitosan is therefore a linear
polymer composed of monomers of N-acetyl-2-amino-f-D-glucose and 2-
amino-B-D-glucose. The presenca of the primary amino groups of the 2-
amino-f-D-glucase  (D-glucosamine) units confers "to chitosan s
polycationic (positively charged) character that is neutralized by
accompanying negatively charged anlons. A series of anlons has been
used for that purpose. For example, anions derived from inorgenic acids

such as sulfuric acid (sulfate), phosphoric acid (phosphate), hydrochloric
acid (ahlorido), and & mixture thereof any organic acids such as malic acld
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{malate), tartaric acid (tartrate), citric acid (citrate}, lactic acid (lactate),
acetic acid (acetsta), formic acid (formate), glycolic acid (glycolate), oxalic
ackd, succinic acid, ascorbic acid, mealeic acid, acrylic acld, gluconic acid,
glutamie acid, proplonlc acid and a mixture thereof have been reported as
salts of chitosan.

While there exists many extraction methods of the chitin from the
crustacean shells, tha principles of chitin extraction are relatively simple.
in a cartain treatment, the proteins are removed in a dilute solution of

sodium hydroxide (such as about 1%-10%) at high temperature (such as
about 85°C-100°C).” Shelis are then demineralized to remave calcium

carbonata. This can be done by treating in a dilute solution of hydrochtoric
acid (1%-10%) at room temperature. Depanding on the severty of these
treatments such as temparature, duration, concentration of the chemicals,
concentration and size of the crushed shells, the physico-chemical
characteristics of the extracted chitin cen vary. For Instance, three
characteristics of the. chitin, such as the degree of polymerization,
acstylation, and purity, can be affected. Shell also contains lipids and
pigments. Therefore, a decolorizing step is sometimes needed to obtain a
white chitin. This can be done by soaking in organic solvents or in a very
dilute solution of sodium hypochlorite. Again, these treatments can
influence tha characteristies of the chitin molecule.

Chitin can be deacetylated partially or totally. Such a descatytated
polymer is called chilosan. Chitosan compounds in a range of up to and
exceeding 1x10% molecular weight are derived commercially from chitin,
In neture, chitosan is present in c¢all walls of Zygomycetes, a group of
phytopathogenic fungi. Because of ils significant content of free amino
graups, chitosan has a markedly cationic cheracter and has a positive
charge at most pHs. Canadlan Patent 2,085,202 disclosas the hydrolysis
of chitosan, the disclosure of which is incorporated herein by reference.
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Potychifosamine can he produced by the process described in Canadian
Patent 2,085,292, and recovered from solution using the process
described in WO 2005/086213-A1 where the chitosan is salted out with a
salting-out salt such as but not limited to sulfates, phosphates, citrates,
nitratas, malates, tartrates, succinates, propionates, lactates and hydrogen
phosphates. Mcre pseferably, these salting-out salts may be selected from
tha group consisting of; ammoniom o¢r sodium sulfate: sodium or
potagsium phosphates; sodium or potassium citrate; sodium iarirate;
scdium malate; sodium nitrate; sodium lactate; sedlum malonate; sodium
succenate;, sodium acetate; sodium propionate.  Thue, the present
inventlon includes any chitosan darivative obtained by any of the above-
mentioned salts.

As an example, the citrate salt of chitosan can be lllustrated as follows:

coo.
o aH oK I
t ° o o 1 f"’
2w . Qs ° um‘:uaoa
‘L- bt [ T i'ﬂl ‘l:ﬂ.
H v
(l:o . coo-
chitosan cation o, clirate anlon

potychitosamine,

In a mechanlsm of action, polychitosamine, in particular chltosan, can
contain free emine groups which can attach themselves to lipids, such as
cholesterol, via ionic bonds while in the intestinal tractus, forming an
indissociable complex which ls eventually excreted. Paolychitosamine
therafore can prevent lipids, such as cholesterol, from evar entering the
bloodstream and adding to the total cholesterol content. Alsa, in reaction,
the llver eliminates more cholesterol by using biliary aclds. Therefore,
thare is elimination of hoth food cholestero! and that of biliary acids rich in
cholesterol.

Molecular Weight
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Polychitosamine has many potential applications depending on Its
molecular weight. An avarage high- molecular welight potychitosamine is
about 650 kDa. Some applications are typical of medium or tow molecutar
weight polychitosamine, ranging typically about 2-500 kDa. These
applications include its use as an antifungal agent; a seed coating for
impraving crop yield; an elicitor of antl-pathogenic natural reactions in
plants; a hypocholesterolemic agent in enimals; an accelarator of lactic
acid bacteria in breeding; and a moisture-rataining agent for lotions, hair
tonlcs and other cosmetics,

The molecular weight of polychitogamine is a festure that is particular to a
certain application. The molecular weight of the native chitin has been
reported to bs as high as many milion Dasltons. However, chemical
treatment tends to bring down the molecular waight of the
poiychitasamine, ranging from 100 kDa to 1600 kDa. Further treatment of
the polychitcsamine can lower the molecular weight evan more. Low
molecular waight could be produced by different ways including enzymatic
or chemical methods. When the chain becomes shorter, the
polychitosamine can be dissolved direcly in water without the need 'of an
acid. This is particulardy useful for specific applicetions, such as in
cosmetics or in medicine. Malecular welght of the polychitosamine can be
measured by analytical methods, such as gel permeation chromatogréphy.
light scattering, or viscometry, Because of simplicity, viscometry is the
mast commonly used method,

In one embodiment, the molecular welght of the polychitosamine is about
30 kDa and in another embodiment, the molecular weight is about 30, 31,
32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48,49, or 50
kDa, The polychitosamine c¢an be obtained by cleaving a heavier
motecular chain of chitosan.

Deacetviation

PCT/CA2006/001603

/7



WO 2007/036044

10

15

20

25

3¢

18

Chitin can be deacetylated partially or totally, Naturally cecurring chitln is
acatylated, with about 16% deacetylation. Chitosan refers to chitin that
has been partally or fully deacetylated. Chitosan is a polysaccharide
fcrmed primarily of repeating units of $ (1-4) 2-amino-2-deoxy-D-glucose
(or D-giucosamine). Further deacetylation of chitin can be achieved by
procassing of chitin. Deacetylation values can vary with chitin sources and
with procassing methods.

Since chitosan is made by daacetylation of chitin, the ternm degree of
deacetylation (DAC) can be used to characterize chitosen. This value
glves the proportion of monomeric units of which the acetylic groups that
have been removed, indicating the proportion of free amino groups
(reactive after dissolution in weak acid) on the poiymer. DAC could vasy
from about 70% to about 100%, depending on the manufacturing methad
used. This parameter indicates the calionic charge of the molecule after
dissolution in a weak acid. There-are many methods of DAC
measurements, such as UV and infrared spectroscopy, acid-base titration,
nuclear magnetic resonance, dye absorption, and the iiks. Since thers are
no official standard methods, numbers tend to -be different for different
methods. In high value product, NMR can give a precise DAC number.
However, titration or dye abgorption can serve as a8 quick and canvenient
rmethod and yield simiiar results as NMR. -

Chilin deacetylation towards chilosan can be obtained by various
methods. The mast used methad Is that of alkatine treatment (Horowitz,
S. 7. et al,, 1857). With this method, around 80% of deacetylation can be
achieved without significant decrease of molecular weight. A mare Intense
deacstylation cannot be obtained by this method withaut a simultaneous
uncontrolied decrease of the degree of polymerization. A more promising
method is deacetylation by a thermo-mechano-chemical treatment
(Pellgtier at al., 1990). This method allows a more careful cantrol of the
various characteristics of the final product (average degree of
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palymerization and of deacetylation). Finally, a third method (Domard and
Rinaudo, 1983) allows obtainment of a totally deacetylated product.

In a centain deacetylation protocol, when chitin is heated in a basic
solution, such as a strong solution of godium hydroxide (such as about
40%) at high temperature (such as about 30°C-120°C), chitogan is formed
by deacstlylation. This treatmaent can remove acatylic grouping on the
amine radicals to a product (chitosan) that could be dissolved. It is said
that at feast 65% of the acetyic groups should be removed on each
manomaeric chitin to obtain the ability of being put in solution. The degree
of deacetylation will vary according to the treatment conditions; such as
the duration, the temperature and the concentration of the basic solution.

In the preferred embodiments, the polychitesamine has a deacetylation
higher than about 80%. Preferably, the polychitosamine has a
deacatylation higher than about 88%. More preferably, the
polychitosamine has a deacetylation higher than about 89, 80, 91, 92, 83,
94, 95, 96, 97, 98, 88, ar 100%. In a polychitosamine that has been
deacetylated about 100%, the advantage being the polychitosamine formis
a refatively homogeneous composition. i

According to the present invention, the polychitosamine has a rmolecuiar
weight of ‘about 30 kDa and is deacetylated at least 80%. In a breferred
embodiment, the polychitosamine has a molecular weight of about 30 kDa
and (s deacetylated at least 83% and is so0ld under the trademark
Libracol® in Canada.

Eibrate

Fibrates are a class of amphipathic carboxylic acids. Their main actions
are to decrsase serum trglycerides and increase HDL. They acl via
activation of peroxysome proliferator-activated receptors (PPAR) a that
are involved in the regulation of a number of genes invoived in lipid
metabolism. Fibrates are also effective at reducing the clrculating
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concentration of small dense LDL. In an emboadiment of the present
invention, the fibrate is selected from the group consisting of clprofibrate;
gemfibrizil; benzafibrate; and fenofibrate, Preferably, fencfibrate is used in
the combination therapy of the present invention.

ernis
Synergy or synergism, most often refers to the phenomanon of two or
more discreie influences or agents acting in common to create an effect
which is greater than the sum of the effects each is able to create
Independeantly.

Wamings of side effacts from use of fibrate include renal impairment,
severe hepatic impairment, hypoalbuminaamia, primary biliary cirrhosis,
gailbladder disease, and nephrotic syndrome. Somas of these effects are
noted when fibrate is taken in regular doses of at least about 1200mg per
day.

Accordingly, an advantage of using dnug synergism Is the ability to use a
reduced amount of fibrate for the same result as in fibrate monatherapy,
thus, resulting In fower side effects.

Preyention and Treatment bf Coqpditions
The preferred embodiments can be used to pravent, give retlef from, or

ameliorate a disease condition having hyperlipidemia as an element of a
disease, such as atherosclerasis or coronary heart disease, or to protect
against or treat further high cholesterol plasma or blood levels with tha
compounds and/or compositions of the preferred embaodiments.
Hyperipidemia Is an elevation of lipids (fats) in the blcodstream, These
lipids include cholesterol, cholesterol esters (compounds), phospholipids,
triglyceridas, and fatty aclds. These lipids are transported in the blood as
par of large malecules called lipoproteins.
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Adversa events of hyperipidemia include atherosclerosls and coronary
heart disease. Atherosclerosis is a dissase characterizad by the
deposition of lipids, including cholesterol, in the arterdal vessel wall,
resulting in & narrowing of the vassel passages and ultimatety hardening
the vascular systam. The primary cause of coronary heart disease (CHD)
is atherosclergsis, CHD occurs when the arterles that supply bleod to the
heart muscle (coranary artertes} became hardenad and narrowed. As a
result of CHD, there could be angina or heart attack. Over time, CHD can
wesaken your heart muscie and contribute to heart failure or arrhythmias.

Hypercholesterclemia is also linked to cardiovascular disease.
Cardiovascular disease refers to diseases of the heart and diseases of the
blood vessel system (arteries, capillaries, veins) withir a parson’s entire
body, such as the brain, legs, and lungs. Cardiovascular diseases include,
but are not limited to, coronery hear! disagase, peripheral vascular disease,
and stroke.

Accordingly, an embodimant of the present invention relates {o the use of
the combination therapy of palychitosamine and fibrate for lowering blood
cholestarol in a mammal. Preferably, the mammat is a human.

Actordingly, another embodiment of the present invention relates to the
use of the combination therapy of polychitosamine and fibrate in the
prevantion or treatment of hyperlipldemia and conditions associated with
hypertipidemia, such as hypercholestsrclemia, atherosclsrosls, coronary
heart disease, and cardiovasgcular disease.

It should be understood that the combination therapy of polychitosamine
and fibrate as mentioned hereinabove may be in the form of a
phamaceutical composition according to the present invention or any
othor composlition comprising a combination of polychitosamine and

fibrate. In the case of such composition, the nature and amount of
polychitosamina and fibrata may be oimilar ta those spcciled In the
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pharmaceutical composition of the prasent invention. A person skifled in
the ant could easily detarmine the exact amount based on the information
provided in the instant application.

Co sitions

Thp compounds useful in the preferred embodiments can be presented
with an acceptable carrier in the form of a pharmaceutical composition.
The carrier is acceptable in the sense of being compatible with the other
Ingredients of the composition and is not'deleterious to the reciplent. The
carrier can be a solid or a liquid, ar both, and Is preferably formulated with
the compound as & unit-dose composition, for axample, a capsu'e or
tablet, which can contain from about 0.05% to about 95% by weight of the
active compound. Examples of suitable carrlers, diluants, and exciplents
include, but are not limited to, loctose, dextrose, sucrose, sorbitol,
mannitol, starches, gum acacia, alginates, tragacanth, gelatin, calclum
silicate, celiulose, magnesium carbonate, or a phospholipid with which the
polymer can form a micelle. . Othar pharmacologically active substances
can aleo be present, including other compounds of the preferred
embediments. For example, more than one fibrate may be used together.
The pharmaceutical oompcésltions of the preferred embodiments can be
prapared by any of the well-known techniques of phammacy, comprising
admixing the compenants.

In practicing the mathods of the preferred embodiments, administration of
the fibrate, in combination therapy, may be accomplished by cral route.

For oral administration, compounds used in the combination thefapy can
be in the form of, for exampie. but not limited to, a tablet, capsuls,
suspension, powders (e.g., for sprinkiing on food), or liquid. Other
embodiments (nclude sustained-release capsules, antenc coatad tablets,
soft gel capsules, and other suslained-releasa technolegies. Capsules,
tablets, liquid, or powders, and the like can be prepared by conventional
methods well-known in the art. The compounde are preferably mads in
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the form of a dosage unit containing a specified amount of the compound.
Examples of dosage units arg tablets or capsules.

Phamaceutical compositions for use In the treatment methods of the
preferred embodiments can be administered In oral form for compounds of
the compgsition, or by parenteral, such as intravenous administration for
the fibrate and cral administration of the polychitosamine. For
convenlence, oral administration of both therapeutlc substances is
preferred. Dosing for oral administration can be with a regirnen calling for
single daily dose, or for a single dose every other day, or for multiple,
spaced doses throughout the day. ’

Nutraceuticgls

The compounds usefu! in the present Invention can be incorporated in a
functional food or nutraceutical. These compounds may be presented in
the form of active agemts such as cholesterol lowering agents. As such,
these compounds may be useful in the manufacture of nutraceuticals
and/or functional foods useful for preventing hyperiipidemia assoclated
conditions.

In a preferred embodimsnt, the polychitosamine and fibrate compounds
are incorporated in functional foods including but not limited to: beverages,
inciuding but nat imited to sodas. water, sporis/energy drinks, canned and
botlled julces, fresh and refrigerated juices, frozen juices, yoghunt drinks,
smoothies, teas and coffegs; breads and grains, inciuding but not limited
to breakfast cereals, breads, baked goods, baking Ingredients such as
flour, frozen breads, dried hreads and crackers, pastas; snack foods,
Including but not limited to nutrition bars, welght loss bars, energy/sports
bars, candy bars, chips, gum; packaged and prepared foods, including but
not limited to frozen foods such as pizzas and dinners, canned and drled
soups, dasserts including coakies; condiments, including but not limited 1o
dressings, spreads, sauces; dairy and dairy alternatives, including but not

limitad tc milk. cheesa. butter. ice cream. yoghurt, margarine and soymilk.
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Dosaaes

A total daily dose of fibrate can generally be In the range of fram about
60mg/day to about 1200mg/day In single or divided doses. Certain
embadiments, with regard to appropriate dosage, are shown In Table 1.

PCT/CA2006/001603

Table |
B DOSAGE PER ADMINISTRATION
m’mﬂ;" WEP | Chwofbmis | Fanclibrals | Kenohbrale | FPinohbrate | Gemfibrosl | Geazahivais
: Atpidit {iprdos
‘ miaro) Supra)
Do por day 80 w_2.430 | W 100mg | 60 b 30 | 70 b WO | Woomg | B¢ B 10 00 o Ao
11 to 3 apauies) "y g mo mg |
Per cbpoula 20w si0mg | WBig0amg | 18 fo 00 | 23 w 300 | 6o 00mg | 200 oEDO Mg 6 406 Mg
e mg
Twica per Gay 0w .20 | Bodmg w150 | 1 w 150 | Bxi0mg | 300o6o0mg | 1006:5200mg |
(1 to 2 capsuies i) | Mg mg mg
Por cagsal® O weo0mg | 128150m3 | 123 0 168 | I8 1o 160 | 125 1o 00 | 160000 mg | S0t 500 ma
mg m ™9

In the case of phammacsutically acceplable fibrate saits, the weights

indicated above refer to the weight of the acld eguivalent or the base

equivalent of the therapeutic compound derived from ths sait.

For a polychitosamine, a total daily dose of about 400mg to about 4.8

grams per day and preferably between about 8B00mg and about 2.4 grams .

per day may generally be appropriate.
polychitosamine is administered at ahout 400mg per day.” Tre
polychitosamine Js preferably taken three times a day. The
polychitosamine is prefarably taken with meals.

Cerain Dosages
As used nerein. the term "otat daily dose® refers to the amount of

composition administered to an individual in one day.

The term “dose” refers to the amount of composition administered to an
individua! o1 one time.

In an embodiment, -
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The term “unit dose” refers to the amount of a composltion pre-packaged
by the manufacturer or phamacist in standardized amounts. Thus, for
example, the dose of ingredients !n a slngle tablet ar capsule would be
considared a single “unit dose” whether one or more tablets or capsules
are taken simuitaneously.

In another embodiment, a potychitosamine is administered with a totai
daily dose of about 600mg to about 2400mg and a fibrate is administered
at a total daily dose of about 50mg to about 1200mg. Preferably, the total
daily dose is administered ance per day in about 1 to about 3 unit doses,
preferably in capsule form. Ac¢cordingly, edch unit dose may contain about
200mg to about 1200mg of polychitosamine. Also, each unil dose may
contain about 16mg to about 600mg of fibrate. In an embodiment, the
totat daily dose is administored In two unit doses administered once a day;
the unit dose containing about 600mg of polychitosamine and at least
about 50mg of fibrate. Tha dose Is preferably administsred with meals.

In another ambodiment, the total daily dose is administerad in two doses
per day. In each dose, there is a polychitpsamine In an amount of about
200mg to about 1200mg and a fibrate in an amount of about 50mg to
about 40mg. Preferably, the total daily dose is administered in two doses
per day with about 1 to about 2 unit doses per dose. Accordingly, each
unit dose may contain about 200mg to about 800mg of polychitosamine,
Also, each unit dose may cortaln about 25mg to about 600mg of fibrata.
In an embodiment, the unit dose is administared in one capsule
administered twice a day, the unit dose containing about 800mg of
polychitosamine and about SOmg of fibrate. The dose is preferably
administered with meats.

The dosage regimen to treat hyperipidemia and hyperlipidemia-associated
conditions, and reduce plasma cholesterol with the combination therapy

and pharmaceulical compositions of the preferred embediments is
salected in accordanca with o variety of factors. Theee factors include, but
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are not limited to, the type, age, weight, sex, diet, and medical condltion of
the patient, the severity of the disease, the route of administration,
phamacologlcal considerations, such as the activity, efficacy,
pharmacokinetics and toxicology proflles of the particular compound
empioyed, whether a drug delvery system is utilized, and whether the
compound is administered as part of a drug combination. Thus, the
dosage regimen actually employad may vary widely and therefore deviate
from the preferred dosage regimen set forth above.

Initial treatment of a patient suffering from a hypsripidemic condition, such
as, but rot limited to, hypercholesterolemla, atherosclerosis, coronary
heart disease, and- cardiovascular disease, can begin with the dosages
indicated above. Treatment should generally be continued as nacessary

over a period of several weeks to several monthe or years until the

condition has been controlled or eliminated. Patients undergoing
treatment with the compounds or compaositions disclosed herein can be
routinely monitored by, for example, measuring serum LDL and total-
cholesterol levels by any of the methods well known in the art, to
determine the effectiveness of the combination therapy. '

Kits

The preferred embodiments also relate o kits for conveniently dispensing
the combination therapy. These kits will preferably contain a plurality of
daily dases of the fibrate and of the polychitosamine. The daily doses are
preferably separate dosage forms of each medicament. Instructions are
also provided for patient andfor dispensing physician or pharmacist. The
kits may contain supplies for a given time duration of treatment such as
cne manth.

Blister package with 7 days worth of treatmsnt, each day indicated
{(Monday, Tuesday., Wednesday, Thursday, Friday, Saturday, Sunday).
Each day has two capsules or tablets, one indicated as "breakfast”. the
other indicated as “cupper”. Thare ara a total of 14 cepsulon per blistor
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pack (2 rows and 7 columns) and four blisters In a box — enough for a four
week (28 days) supply. Alternatively, you could have one single row for
once daily dosing (dinner only), or three rows for three times per day
dosing (breakfast, tunch, dinner). Accarding to this embadiment, the fibrate
and the polychitosamine are contained in the same capsule or tablet.

Accarding to another embodiment, the fibrate and tha polychitosamine are
in separate tablets or capsules, one dose per day of each, for each of
seven days. This would represent 2 rows and 7 ¢columns per blister, with 4
bilsters per box.

Those skilled in the art will know, or be able to ascertain, using no more
than routine experimentation, many equivalents to the specific
embodiments of the invention described herein. These and ail other
equivalents are intended to be encompassed by the following claims.

Although the present invention has been explained hereinabove by way of
a praferred embodiment thervof, it should be pointed out that any
modifications to this preferred embodiment within the scope of the
appended claims Is not deemed to jalter or change the naturs and scope of
the present invention,

Examolg 1

1.0 SUMMARY OF THE TRIAL

PCT/CA2006/001603

[ Name of produc; HEP40™ (40 kDs, 93% deacetylated,
Studied - polychitosamine)

A 12 week, double blind, placebo controlled,
randomized  pilot study evaluatng the
effectiveness of HEP-40™ co-administered with a |
fibrate In patients with persistent
| hypercholesterolemia while on fibrate
monatherapy. ‘

Trial title

Estimated trial

stort & duration Treatment. 12 weeks.,
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Primary:

In patients with persistent hypercholssterolemia
defined as above tamet LDL-C while on fibrate
monotherapy, a 12 week course of 800mg bid of
HEP-40™ co-administered with the cument fibrate
will produce a significanlly higher reduction  in
| ¢irculating serum LDL-C when compared to
placebo,

Secondary:

i In patients with persistent
hypercholesterclemia dsfined as above
target LOL-C whlle on fibrate
manotherapy, a 12 week course of

) 800mg bid of HEP-40™ co-atiministered

Hypotheses with the cument fibrate will produce

] significantly higher reductions in the

following lipid  parameters  when

compared 1o placebe:

s  Triglycerides.
= Total choleataro!
1 s G - Reactive Protein

il. in patients with persistent
hypercholesterolemia defined as above
target LDL-C while on fibrate
monotherapy, a 12 _week course. of
800mg bid of HEP-40"™ co-administered
with the current fibrate will be well
tolerated and safe.

In patlents with persistent hypercholesterolemia
defined as above recommended target LOL-C
while on fibrate monotharapy:

Primary objective | 1o compare the effectivenass of a 12 waek course
of 800mg bid of HEP-40™ versus placebo co-
administered with the current flbrate in reducing
circulating serum LOL-C..
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Secondary
objectivas

— —

In patients with persistent hypercholesterolemia
defined as above recommended target LDL-C
whila on fibrate moncthsrapy:

i. To compare the effectlveness of 800mg
bid of HEP-40™ versus placebo co-
administered with the cument fibrate at
an unaltered dose In reducing the
foltowing lipld parameters:

Trigtycerides.
= Total cholesterol
« C - Reactive Protein

il To assess the safety and tolerability of a
12 wesek course of 800mg bid of HEP-
40™ co-administared with the current
fibrato.

Clinical phase

Phase IV Pliot Study

Trial design

Double blind, placebo controlled, randomized trial

Patients with persistent hyperiipidemia, defined
as LDL-C levels above recommended target
while on fibrate monotherapy will ba enrolled.

Patients must be on fibrata therapy for more than
4 weeks but less than.6 months,

Patlents will be randomized in a 1:1 ratio 0 be
treated with:

» HEP-0 at 800mg bid co-administered with
their current fibrate’ for 12 weeks (HEP-40)

= placebo bid co-administered with thelr current
fibrate for 12 weeks (PLACEBOQ)

Number of
patients to be
incfuded

At lsast 20 patients will! be enrolled and
randomized.

At least 14 evaluabie patients are raguired.

i

Formulation, route
of administration
& dosape

Fibrate treatment will continue as per pror to
study entry. Study drug (HEP-40 or placebo) wilt
be administered orally during meals. Placebo and
HEP- 40 wlli be similar in formulation,
appearance and laste.

3|




10

16

2(

25

30

WO 2007/036044

28

1. A phamaceutical dosagse farm comprising in combination:

a) a pharmaceutically effective amount of fibrate;

b) a pharmaceutically effeclive amount of polychitesamine; and
opticnally

c} a pharmaceutically acceptable carmier.

2. The dosage form according to claim 1, wherein the polychitosamine
has a molecular weight ranging from about 30 kDa to about S0 kDa.

3. The dcsage form according to claim 1 or 2, wherein the
polychitosamine has a degree of deacetylation ranging from about 80%
to about 100%.

4. The dosage form according to clalm 3, wherein the polychitosamine
has a molecular weight of about 30 kDa and a degree of deacetylation
of about 89%.

5. The dosage form according to claim 4, wherein the polychitosamine
Is Libracol®.

6. The dosage form accordlng to clairn 3, wherein the polychilosamine
has a molecular weight of about 40 kDa and a degree of deacetylation
of at least 80%.

7. The dosage form according to any one of claims 1 to 8, wherein the
fibrate is fenofibrate.

B. The dosage form according to any one of claims 1 to 7, wherein it
comprises at least about 256mg of fibrate per dosaqe form per day.

PCT/CA2006/001603
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8. The dosage form according to any one of claims 1 to 8, wherein it
comprises at least 400mg of polychitosamine per dosage form per day.

10. The dosage form according to any one of claims 1 to 8, for the
preventlon or treatment of hyperlipidemia and hyperipidemia-
associatad condition.

11. The dosage form according to claim 10, wherein the
hyperiipldemia-associated concition is selected from the group
consisting of hypercholsatorolemia, atherosclerosis, coronary heart
disease and cardlovascular disease.

12. A pharmaceutical composition useful in the prevention or treatment
of hyperiipldemia and hypercholesterolemia-associated condition, the
pharmaceutical compasition comprising at least:

- 8 pharmacoutically effective amount of fibrate;

- a pharmacsutically effective amount of polychitosamine; and

- a pharmacsutically acceptable carrier.

13. The ocomposition 'accordfng to claim. 12, wherein the
polychitosamine has a molecular weight ranging from about 30 kDa to
about 50 kDa.

14. The composition sccording to claim 12 or 13, wherein the
polychitosamine has a degree of deacetylation ranging from about 80%
to about 100%.

16. The composition according to claim 14, whereln the
polychitosamine has a molecular weight of about 30 kDa and a degree
of deacetyfation of about 89%.

PCT/CA2006/001603
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16. The composition according 1t claim 14, whareln the
polychitosamine has a molecular weight of about 40 kDa and a degree
of deacetylation of at least 80%.

17. The composltion according to claim 15, wherein the
polychitosamine is Libracoi®.

18. The composition according to any one of cteims 12 to 17, wherein
the fibrate is fenofibrate.

19. The composltion according to any one of clalms 12 to 18, wharein
the phamaceutically effective amount of fibrate is at ieast about 25mg.

20. The composition according to any one of claims 12 to 19, wherein
the pharmaceutically effective amount of polychitosamine s at least
400mg.

21. The composition according to any one of clalms 12 ta 20, for the
prevention or treatment of hyperipidemla and hyperlipldemia-
assogiated condition. '

22. The composition according to claim 21, wherein the hyperipidemia-
associated conditlon is selacted from the droup consisting of
hypercholesterotemia, atherosclerosis, coronary heart disease and
cardiovascular disease.

23. A method for preventing or treating hyperdipidemia in a mammal
comprising adminisirating to sald mammal an effective amount of the
dosage form of claim 1, or the composition of claim 12.

24. The method according to claim 23, whergin the amount of fibrate
administered to the mammal is at least about 50mg per day.

PCT/CA2006/001603
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25. The method acconding to clalm 23 or 24, wherein the amount of
pelychitosamine administered to the mammal is at least 60Qmg per
day.

26. The method according to any one of claims 23 to 25 wherein the
mammal is a human.

27. A method for lowering blood cholesteral in a mammal, wherein sald
method comprises the step of administrating to ssid mammal an
effective amount of the dosage form of claim 1 or the composition of
claim 12,

28, The method according 1o ¢laim 27 wherein the amount of fibrate
administered to the mammal is at least 50mg per day.

29, The method according to claim 27 or 28 wherein the amount of
polychitosamine administered to the mammal is at least 600mg per
day.

30. The method according 10 any one of claims 27 to 29 wharein the
mammal is a human.

31. A functional food comprising an effective amount of
polychitosamine and an effective amount of fibrate.

32. The functional food according to claim 31 selected from the group
consisting of beverages, bread, graln, snack foods, prepared and
packaged foods, condiments and dairy and dairy altamatives.

33. The functional food according to claim 31 or 32 wherein the
potychitosamine has a moiecular weight ranging from about 30 kDa to
about 50 kDa.

PCT/CA2006/001603
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34. The functional food according to any one of claims 31 to 33
wherein the polychitosamine has a degree of deacetylation ranglng
from about 80% to 100%.

35. The functional food according to any one of claims 31 to 34
wherein the polychitosamine has e malecuiar weight of about 30 kDa
and a degree of deacatylation of about 89%.

36. The functional food according to claim 35 wherein the
potychitasamine is Libracol®.

37. The dosage form according to any one of claims 31 to 36 wherein
the fibrate is fencfibrate.

38. The functionat food according to eny one of claims 31 ta 37
wherein it comprises at least about 25mg of fibrate.

38. The functional food acecording to claim 38 wherein it cofnprises at
least 400mg of polychitosamine.

40. A kit for the prophylaxis or treatment of hyperlipidemia in a
mammal, the kit compriging & plurality of daily doses of dosage forms
of a fibrate and a polychitoeamine together with a’treatment regimen
instructions.

41. The kit according to claim 40, wherein the dally dose of fibrata Is at
lsast 50mg per day.

42, The kit according to claim 41, wherein the daily dose of
polychitosamine is at least 800mg per day.
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COMBINACION DE POLIGLUCOSAMINA Y FIBRATO PARA LA PREVENCION Y

TRATAMIENTO DE LA HIPERLIFPIDEMIA

Campo da la Invencidn

La presente invencidén se relaciona con el campo de agentes
terapéuticos utiles para bajar el cclestersl o mgjorar’ la
proporcién de HLD:LDL {particularmente bajar las
lipoproteinas de Dbaja densidad y/o incrementar las
lipoproteinas de alta densidad) y/o ésteres de colesterilo,
triglicéridos, fosfolipidos y acidos grasos en un mamifero,
tal comc un humano. Ma&s particularmente, la invencidn se
relaciona con ferapias de combinacidn, uscs y composiciones
farmacéuticas que tienen mayores beneficios terapéuticos gue
las monoterapias utilizando las mismas sustancias

terapéuticas.

Antacedentes de la Invenciébén

Es bien conocido «gue las condiciones  hiperlipidémicas
asociadas con concentracicnes elevadas del colesterol total vy
lipeproteina de baja densidad {LDL) colesterol son factores
de mayor riesgo para las enfermedades cardiovasculares tales
como la aterosclerosis. Numercosos estudios han demostrado gue
una concentracidén baja en plasma de lipoproteina de alta
densidad (HDL} colesterol (el buen colestercl) es un factor
de riesgo poderoso para el desarrollo de la aterosclerosis

{Barter y Rye, Atherosclerosis, 121, 1-12 (1996¢})). El HDl es
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upa de las clases principales de lipoproteinas gque funcicna
en el trasporte de lipidos por la sangre. Los lipides
principales encontrados asociades cen el HDL incluven el
cclestereol, el éster de colesterilo, 1los trigliceéridos,
fosfclipidos y  é&cidos grasos. Las otras clases de
lipoproteinas encontradas en la sangre son lipoproteinas de
baja densidad (LDL;. La lipoproteina de densidad intermedia
{IDL}, y la lipoproteina de muy baia densidad (VLDL). Ya que
bajos niveles del colesterol HDL incrementan el riesgce de la
atercsclercosis, los métodos para elevar el colestercl HDL en
el plasma serian beneficiosos terapéuticamente para el
tratamiento de enfermedades cardiovasculares tales como 1la
atercsclerosis. Las enfermedades cardiovasculares incluyen,
pero noe se limitan a, enfermedad corconaria del corazén,

enfermedad vascular periférica e infartos.

Un modelo para dirigir la hiperlipidemia ha sidc el uso de
vroliglucosamina, una sustancia derivada de la concha de 1los

rustdceos. La poliglucosamina es un derivade de c¢hitina
altamente desacetilado y de bajc peso molecular. Como se
describid en la Patente Canadiense No. 2, 085, 292, el
tratamiento enzimdtico de¢ chitosan <¢on una enzima de
hidreclasa resulta en derivados de chitosan gque tienen un pesc
molecular disminuido, viscosidad disminuida y una sclubilidad

incrementada del chitosan en agua.

En su mecanismo de accidén, la poliglucosamina contiene grupoes

amina libres que se sujetan ellos mismos a los lipidos tales

Q3
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como el colesterol mediante enlaces idnicos mientras que en
el tracto intestinal, forman un compledjo indisociable que es
excretado eventualmente. La poliglucosamina por 1o tanto
impide que 1los lipidos tales comoc del c¢olesterol ingresen
para siempre en la corriente sanguinea y se agreguen al
contenido del colesterol total. Cominmente es utilizado en
dosis de 400 a 800 mg/tres veces al dia, con comidas y segin
se indicd hacia la obtencidn de un perfil de lipido saludable
y mads particularmente un perfil de colestercl saludable. La
poliglucosamina es bien tolerada por los pacientes. Efectos
colaterales reportados en leos niveles de dosificaciédn
indicados anteriormente han sido suaves © ninguno. (Veneroni
G. Venexroni F. Contes S et al. Effect of a new chitosan
dietary integrator and hypocaloric diet on hyperlipidemia and
overweight in obese patients. Acta toxicel the 1896 17 {1::

53-60} .

La poliglucosamina se encuentra comercializada actualmente
por Magistral Biotech bajo los nombres comerciales Libracol®

{HEP~30) en cépsulas de gelatina de B0O0 mg.

Otra terapia conocida es el uso del fibrato para bajar el
colesterol en la sangre. Los fibratos son drogas que bajan el
colesterol que son efectivas principalmente en bajar 1¢s
triglicéridos y, a un menor grado, en incrementar niveles de
colestercl HDL. Varias drogas de fibrato estéan disponibles
comercialmente tales come Gemfiprezil disponible bajo el

nombre comercial LOPID. LOPID es el fibrato mas ampliamente
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utilizado en los Estados Unidos y puede ser muy efectivo para
paclentes con niveles de triglicéridos. Sin embargo, este no
es muy efectivo para bajar el colestercl LDL. Come resultado,
es usado menos frecuente gque otras drogas y pacientes con
enfermedades del corazdn para quienes bajar el colestercl LDL
es el objetivo del tratamiento principal. Se debe notar que
Gemfibrozil como monoterapia no es recomendade per 1la
administracién de alimentos y drogas de los Estados Unidos

para pacientes con enfermedad cardiaca.

De otro lado,llos fibratos scon generalmente bien tolerados
por la mayoria de los pacientes. Quejas gastrcintestinales
son los efectos c¢olaterales mds comunes y 1los fibratos
parecen incrementar }a probabilidad de desarrollar calculos
biliares por colestercl. El1 fibrato puede incrementar 1las
medicaciones efectivas que adelgazan la sangre. Los fibrates
pueden ser dados usualmente en dos dosis diarxias, 30 minutcs
antes en la manana, y en la noche antes de las comidas. Las
reducciones en los triglicéridos generalmente estan en el
rango de 20% a 50% con un incremento en el colesterol HDL del

10 al 15%. Otras drogas de fibrato incluyen Estiprofibratc,

Belzafibrato; y Finofibrato.

Otro modelo terapéutico bien conocido para tratar o impedir
las condiciones hiperlipidémicas es el usc de inhibidores de
HMG-CoBR reductasa (incluyende las c¢lases de terapéuticos
cominmente llamados “estatinas”). Las estatinas se¢ conocen

porgque reducen los niveles en el suero sanguineo del
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colestercl LDL mediante la inhibicidén competitiva de la etapa
ciosintética. Diversas estatinas se han desarrcllado vy
comercializado en todo el mundo. El calcio de atorvastatins
vendido en Norte América bajo la marca Lipitor® es un
inhibidor potente de la reductasa. Sin embarge, anuncios de
efectos colaterales por el uso de las estatinas incluyes la
disfuncidn de ligado, miopatia muscular esgueletsl,
rabdomiolisis y falla repal aguda. Alguncs de estos efectos
son exacerbados <c¢unando las estatinas se toman en grandes
dosis. Por ejemplo, un paciente tratadso con 10 mg por dia de
Lipitor puede notar efectos colaterales suaves mientras que
los efectos colaterales se pueden incrementar grandemente
simplemente elevande la dosis diaria a 20 mg por dia. De
hecho, en Agostce 8 de 2001, el fabricante de c¢erivastina
voluntariamente retirdé 1la medicina del mercado por las
numercsas muertes asociadas con su usc. Las meertes fueron
causadas por complicaciones de rompimientec severc de 1¢s

misculos.

Un nuimerc de terapias de combinacién para el tratamientce de
la enfermedad cardiovascular, que incluye la estatina como un
de 1los componentes activos se conoce. Més precisamente, la
terapia de combinacitn de estatina y fibrato es bien
conocida. Sin embargo, estudios recientes han mostrado que el
riesgo de desarrxollar rabdomiolisis incrementa 1400 veces
cuando las estatinas son combinadas con los fibratos. Este
riego es aun mas prevalente en pacientes con diabetes quienes

combinan estos dos tipos de medicamentos, produciendo tanto
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come una perscna entre 500 afectadas con rabdomiolisis

(http://www.wnbc.com/drpaxgonez /293553 /dsetails. html) .

Otro ejemplo de una terapia de combinacidén de fluvastatina y
niceritrol se describe por J. Sasaki et al. (int. J. Clin.
Pharmacol. Ther., Julio: 33(7}, 420-6 (1995})}.  Agquellos
investigadores concluyen gue la combinacidn de fluvastatina
con niceritreol, “una dosis de 750 mg/dia no parece aumentar o

atenuar efectos benéficos de la fluvastatina.”

L. Caship-Hemphill et al. {J. Am. Med. Assoc., 264 ({23),
3013-17 (1¢90}) describe los efectos beneficiosos de una
terapia de combinacién de colestipol y niacina a la

atercsclerosis coronaria.

Una terapia de combinacidn de acipimox y simvastatina muestra
efectos benéficos en pacientes que tienen altos niveles de
triglicéridos {N. Hoogerbrugge et al., J. internal Med., 241,

151-55 (1887}4).

En  un estudio sobre la reduccidén de  biomarcadeores
inflamatorios mediante la estatina, el fibrato'y la terapia
de combinacién entre pacientes diabéticos con dislipidemia
mezclada (G Am Coll Cardiocl. 2006 Jul. 18; 48 ({2): 3%26-401},
se ha reportado que los efectos anti inflamatorics en terapia
de combinacidén no fuercn més efectivos gue la forma de

monoterapia.
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Asi, existe una necesidad para buscar estrategias para bajar
el colesterol alternativas que sean seguros Yy no presente
efectos colaterales severos suficientes para crear problemas
de salud adicionales tales come la rabdomiolisis. Més
particularmente, existe una necesidad para suministrar nuevos
modelos terapéuticos que tengan las ventajas proporcionadas
per las terapias de .combinacidén (modo complementaric de
accidén) mientras que también sean seguras y eficientes. La
presente invencién suministra tales nuevos meodelos
terapéuticos en la forma de nuevas combinaciones de agentes
reductores del colestercl gue son cempatibles y asi son
sequros de utilizar mientras por lo menos son efectivos come
las monoterapias correspondientes para cada uno de los
agentes reductores del colesterol correspondientes presentes

en la combinacién

Raesuman de la Invencidén

Una modalidad de la presente invencidn suministxra una
composicidédn farmacéutica que comprende: . a) una cantidad
farmacéuticamente efectiva de fibrato; &) una cantidad
farmacéuticamente efectiva de poligluceosamina y opcionalmente

¢} un portador farmacéuticamente aceptable.

Una modalidad de la presente invencidn también suministra el
usoe de la composicidn farmacéutica anteriormente definida

para incrementar el nivel de HDL en la sangre de un mamiferc.
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Una modalidad adicional de la presente invencidn suministré
el uso de la composicién farmacéutica anteriormente definida
para bajar el nivel de lipoproteina de baja densidad en la

sangre de un mamifero.

Una modalidad adicional de la presente invencidén suministra
un método para bajar la concentracidn de lipoproteina de bkaja
densidad en la sangre de un mamifero y/o mejorar la
proporcidén de HLD:LD1l en tal mamiferc mediante incrementar el
nivel de las lipoproteinas de alta densidad; el métode
comprende la etapa de administrar una composicidn
farmacéutica de la invencidén o a) una primera cantidad de un
fibrato y b) uvna seguncda cantidad de poliglucosamina; en
donde la primera y segunda cantidades juntas comprenden una

cantidad terapéuticamsnte efectiva.

Otra modalidad suministra un método para la profilaxis o
tratamiento de la hiperlipidemia o afeccidn asociada a
hiperlipidemia que comprende administrar a2 un paciente: a)
una primera cantidad de un fibrato y b} una segunda cantidad
de poliglucosamina: en donde la primera y segunda cantidades

juntas comprenden una cantidad terapéuticamente efectiva.

En una modalidad adicional suministra un kit paza la
profilaxis o tratamiento de la hiperlipidemia o -afeccién
asociadae a la hiperlipidemia en un mamifero gue comprende una
pluralidad de dosis diariazs de formas de dosificacidén de un

fibrato, una pluralidad de dosis diarias de formas de
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purificacién de ©poliglucosamina juntas, e instrucciones

escritas para el tratamiento ¢ régimen.

La presente invencién tiene una ventaja de suministrar una
terapia alternativa para bajar el colesterol en 1la sangre
mediante combinar inesperadamente agentes activos en la
reduccidén del colestercl que son compatibles en naturaleza.
Tzles combinaciones permiten el uso de una cantidad reducida
de cada uno de los agentes activos reductores del coiesterol,

reduciendo asi sus efectos c¢olaterales.

Descripcidén Detallada de la Invancidn

La presente invencidén suministra terapias de combinacidn gue
tienen un mecanismo dual reductor del colestercl gque permite
reducir el colesterol de manera efectiva con efectos
colaterales reducidos en c¢omparacidn con las monoterapias
correspondiente. Cuando nos referimos a mecanismo dual
reductcr de c¢olestercl, quiere decir, una reduccién del
colestercl total en la sangre mediante dcs modos fisioldgiceos

de accidn.

La presente invencién mejora los esfuerzos para impedir y/c
tratar la hiperlipidemia, de mode que mediante reducir el
colesterol en el suero, mediante suministrar un modelo de
terapia de combinacién y una composicidén farmacéutica
novedosa gue suministra beneficics terapéuticos tales come

sequridad y efectos cclaterales reducidos no disponible
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mediante otras terapias mono o miltiples conocidas para la
hiperlipidemia. La presente invencion suministra los
beneficios proporcicnados por el fibrato en una terapia de
combinacién que de otra manerz seria contraindicado si se
utilizara en combinacidén con c¢tros agentes reductores del
colesterol conocidos tales como la estatina. La combinacidn
ooliglucosamina/fibrate de la presente invencidén permite gue
un paciente se beneficie de los efectes complementarios
duales reductores del colestercl de cada unc de estos agentes
sin efectos adversos causados por la incompatibilidad de 1los
dcs agentes. La invencidn por lo tanto descansa en la nueva
combinacién de poliglucosamina vy fibrato como una terapia

segura y eficiente para reducir el colesterel en la sangre.

La presente invencién suministra una terapia de combinaciédn
para reducir el c¢olesterol en la sangre que comprende una
combinacién de per lo menos un fibrato v vna poliglucosamina.
Preferiblemente, el fibrato se seleccicna del grupc gue
consiste de <ciprofibrato, gemfibrozil; Dbenzafibrate; vy
fenofibrato. También preferiplemente, la poliglucosamina es
una sal de chitosan gue tiene un pesc moliecular mencr que 650
kDa y tiene un grado de desacetilacidon de alrededor de 70% a

100 s.

La presente invencidén también suministra un métodoe parzra
reducir el colestercl en la sangre y/o incrementar la
proporcidén HDL/LDL mediante incrementar el nivel de HDL

mediante administrar a un mamifero la composicidn

Y
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farmacéutica de la presente invencién o mediante administrar
una composicidén que comprende una cantidad efectiva de

fibratc y poliglucosamina.

La presente invencién también suministra un método para la
profilaxis o tratamiento de ka hiperlipidemia o afeccion
asociada a la hiperlipidemia que comprenden administrar a un
paciente la composicidn farmacéutica de la presente invencidn
o una composicidn gue comprende una cantidad efectividad de

por lo menos un fibrato o poliglucosamina.

La presente invencidn suministra adicionalmente una forma de
dosificacidén oral de una composicién farmacéutica gue
comprende una combinacién de poliglucosamina y fibrato en
donde la forma de dosificacidén suministra a un mamifero gque
necesita el tratamiento mediante 1la poliglucosamina y el
fibrato, una dosis terapéuticamente efectiva da
poliglucosamina y una cantidad terapéuticamente efectiva de

fibrato en la sangre de dicho mamifero.

La presente invencidén también suministra un kit para la
profilaxis © tratamiento de la hipe;lipidemia en un mamifero.
El kit comprende una pluralidad de dosis diarxias de formas de
dosificacién de un fibrato y de una poliglucesemina juntas

con unas instrucciones del régimen © del tratamiento.

Las combinaciones de la presente invencién tendran un numerc

de wventajas por ejemplo, mediante el ajuste de la

S
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desificacién y el monitoreo médico, las dosificaciocnes
individuales de los compuestos terapéuticos utilizades en las
combinaciones de la presente invencidn seran menores qgue las
dosificaciones tipicas de los compuestos terapéuticos cuando
se utilizan en monoterapias. La dosificacidén mas Dbala
suministra ventajas incluyendo la reduccidén de ios efectos
colaterales de los compuestos terapéuticos individuales
cuando de compara con la monoterapia. Rdicionalmente, Jlos
efectos colaterales menores de la terapia de combinacidn
comparada con las monoterapias lievarén a una Imayor

complacencia del paciente con los regimenes de la terapia.

Otra ventaja suministrada por la terapia de combinacién de la
presente invencibn es gue esta suministra un mecanismo dual
reductor del colesterol que consiste de efectcs
complementarios o modos complementarios de accidn  pars
reducix el colesterol en la sangre. Por ejemplo, el fibrato
puede contreclar los niveles de colesterecl en el suero
sanguinec mediante disminuir los trigliceéridos del suerc
mediante la produccidn hepdtica reducida y la clarificacidn
de triglicéridos incrementada mediante los tejidos
periféricos y el incremento del HDL. En contraste, 1la
poliglucosamina puede bloguear la migracidn del colesterol
y/o otros lipidos tales como leos ésteres de colesterilo y
triglicéridos desde el tracto intestinal a la corriente
sanguinea, y la reabsorcidn de los &cidos biliesres del tracto

intestinal en la corriente sanguinea.
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Una ventajra adicional de la terapia de combinacién
suministrada por la presente ipvencién es gue es segura de
utilizar debidoe a la muy baja incidencia de efectos
colaterales o de eventos adversos causadcs por la combinzcidn
de la misma. En el presente caso, el fibrato es combinado con
una poligluccsamina gque es un bicpolimero de ocurrencia
natural que también es conocido por ser ©til en bajar el
colesterol  sanguineo. Como se indicé ©previamente, ia
poliglucosamina actualmente es comercializada por magistral
como un suplemento dietético bajo el nombre Libraccl® (HEP

30) en capsulas de gelatina de 800 mli.

Definiciones

Come se utiliza aqui, el término “fibrato” se refiere a une
clase de &cido amfipaticos carboxilicos. FEstos se utilizan
para un rango de trastornos metabdlicos principalmente la
hipercolesterolemia (alto colestercl), hiperlipidemia y por
lo tanto son agentes hiperlipidémicos.

Como se utiliza aqui, “chitina" se refiere a un polimero
formado principalmente de unidades repetitivas de B (1-4} 2-
acetamido-2-deoxi-D-glucosa (o N-acetilglucosamina). bNo cada
unidad de las chitina de ocurrencia natural es acetilada, con

cerca del 16% de desacetilaciodn.

Como se utilizd aqui, “chitosan” se refiere a chitina que ha

sido parcialmente o completamente desacetilada. El chitosan
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es un polisacarido formado principalmente de unidades
revetitivas de f (1-4} 2-amino-2-deoxi-D-glucesa o D-
gluccsamina). La desacetilacién adicional de la chitina se
puede lograr mediante el procesamiento de 1la chitina. Los
valores de desacetilacidn pueden variar con las fuentes de
chitina y con los métodes de procesamiento.

-

Como se utilizé aqui, el término “poliglucosamina” o el
término “chitodextrina”, se refiere a un polimexo de chitosan
gue tiene un peso molecular menor gue cerca de 8§50 kDa,
preferiblemente cerca de 2 a 500 kbDa, mas preferiblemente
cerca de 1% a 200 kDa, todavia méas preferiblemente cercea as
20 a 100 kDa, y adn todavia mas preferiblemente alrededor de
25 a 60 kDa, e idealmente alrededor de 30 a 50 kDa. En una
modalidad. El peso molecular de la poligluccsamina es de
alrededor de 30 kDa y en otra mcdalidad, el peso molecular es
alrededor de 30, 31, 32, 33, 34, 35, 3¢, 37, 38, 39, 40, 41,
42, 43, 44, 45, 46, 47, 48, 49, o 50 kDa. La poliglucosamina
se puede obtener mediante romper una cadena molecular més
pesada de chitosan. Preferiblemente, la goliglucosamina es
altamente desacetilada, tal como sobre cerca de 80%, y wmés
preferiblemente por encima de 89%. Lla poliglucosamina se
entiende agqui que también abarca una sal de chitosan formada
de cualquier molécula de chitosan asociado con un  anion
cargado negativamente. Una serie de aniones se ha utilizadc
para este propédsito. Por ejemplo, aniones derivados de acides
inorganicos tales como &cido sulfarice (sulfateo), 4acido

fosforico ({fosfato), &cido clorhidrice ({clerurc! y &cidos
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crgdnicos tales como el 4cidc mAlico ({malato), acido
tartarico {tartrato}, acido c¢itrico {citrato}, acide
succinico (succinato}; y acido léctice ({lactateo}, chitina,

chitosan y sus derivados,

Como se utilizdé aqui el término “terapia de combinacidn” se
refiere a la administracidn de dos o mas agentes terapeuticos
para tratar una afeccidn hiperlipidemica, por ejemplo la
atercsclerosis y la hipercolesterolemia. Tal administraciodn
abarca la co-administracidén de estos agentes terapéuticos de
una manera sustancialmente simulténea, tal como en una
capsula unica gque tiene una proporcidn fija de los
ingredientes activos o en formas de dosificacidn miultiples ¢
separadas para cada tipo de agente terapéutico de una manera
secuencial © escalonado. En cualquier caso, el régimen de
tratamiento suministrard efectos benéficos de la combinacién

de la droga al tratar la afeccidn hiperlipidémica.

Como se utiliza agui “nutracéuticos” se entiende gue abarxca
cualguier alimento ordinario que tiene componentes o
ingredientes agregados para dar un beneficio médico o
fisicldgico especifico ademds de un efecto puramente
nutricional. También se entiende que incluye alimentos
funcionales, suplementos dietéticos y productos vendidos en

mostrador sin una prescripcidén.

Como se utilizé aqui, “alimentos funcionales”, se entiende

gque abarca cualquier alimento consumido come parte de una

5
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dieta usual que es similar en apariencia a, o puede ser, un
alimento convencional, v estd demostrado que tiene bepneficios
fisiolégicos y/o reduce el riesgo de enfermedades crénicas

més alléd de las funcicnes nutricionales basicas.

La frase “terapéuticamente efectivo” tiene el propdsitec de
calificar la cantidad de ingrediente activo en la terapia de
combinacién gque logrard el objetiveo de reducir ¢ eliminaxr la

afeccidon hiperlipidémica.

La frase “compuesto terapéuticc” se refiere a un compuesto
util en la profilaxis o© tratamiente de una afeccidn
hiperlipidémica, tal como, pero sin limitarse a,
aterosclerosis, hipercolesterclemia, enfermedad corconaria del

corazon, y enfermedad cardicvascular.

La frase “Farmacéuticamente efectivec” tiene el propdsito de
calificar la cantidad del ingrediente que lograra el objetivo

propuestc para la composicién farmacéutica.
La frase “mecanismo dual reductor de colesterol” significa la
reduccidén del colesterol total en la sangre mediante dos

modos de accidn distintos fisioclégicos.

Poliglucosamina

Poliglucosamina se refiere a un polimerc de chitosan que

tiene un peso molecular de menos de cerca de 650 kbDa,

S
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preferiblemente cerca de 2 a 500 kDa, mas preferiblemente
aproximadamente 15 a 200 kDa, todavia més preferiblemente
aproximadamente de 20 a 100 xDa, y adGn mids preferiblemente
aproximadamente de 25 a 60 kDa, e idealmente aproximadamente

de 30 a 50 kDa.

El chitesan es un biopolimero de ocurrencia natural gque
también se puede obtener mediante desacetilacidn parcial o
completa de la chitina gque es el componente principal del
excesgueletc de los peces con concha e insectos. El chitosan
e€s por lo tanto un polimeroc lineal compuesto de monémeros de
N-acetil-2-amino-B-D-glucosa y 2-amino-f-D-glucocsa. La
presencia de los grupos aminc principales de la 2-aminc-B-D-
glucosa (D-glucosamina) en unidades le confiere al chitosan
un cardcter policatibdnicc (cargado positivamentie) que es
neutralizado mediante los aniones cargadcs negativamente
adjuntes. Una serie de aniones se han utilizade para este
propésito. Por ejemplo, aniones derivados de acides
inorgénices tales como &cido sulfurico (sulfato), acido
fosforico {fosfato}, &cide clorhidrico (cloruro) vy una mezcla
de estos y A&cidos orgénicos tales como =1 4cido malico
{malato), acido .tartérico {tartrato), dcido acévicy
(acetato), acido férmico {formato), écido glicdlico
{(glicolato), &cido oxélico, acido succinico, &cido ascdrbico,
Acido maleico, adcido acrilico, acido giucénico, adcido
glutéamico, é&cido propidnico y una mezcla <e estos se ha

reportado como sales de chitosan.

S
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Aunque existen muchos méiodes de extraccidn de ila chitina de
las conchas de los c¢rustéceos, ios principios de 1z
extraccion de la chitina son relativamente simples. En un
ciertoc tratemiento, las proteinas se remueven en una solucidn
diluida de hidréxido de scdic (tal como aproximadamente de 1%
a 10%) a alta temperatura {tal como aproximadamente 85° { a
100° C). Las conchas son entonces desmineralizadas para
remover el carbonato de calcio. Esto se puede hacer mediante
tratarlaes en una solucidn diluida de &cidec clorhidrico (1% a
10%)} a temperatura ambiente. Dependiendo de la severidad de
estos tratamientos, tal cemo temperatura, duracién,
concentracidén de los quimicos, concentracién y tamafio de las
conchas molidas, las caracteristicas £fisico guimicas de 1la
chitina extralda pueden variar. Por ejemplo, tres
caracteristicas de la chitina tal como el grado de
colimerizacidn, la acetilacidn y la pureza se pueden afectar.
ia concha también contiene lipidos y pigmentos. Por lo tanto,
una etapa de descolonizacidn se requiere algunas veces para
obtener wuna chitina blanca. Esto se puede hacer mediante
sumergir en disolventes orgénicos o© en una solucidén muy
diluida de hipocloritc de sodio. Nuevamente, estos
tratamientos pueden irfluenciar las caracteristicas de la

molécula de chitina.

La chitina se puede desacetilar parcialmente ¢ totalmente.
Tzl polimerc desacetilade se& llama chitosan. Las compuestos
de chitosan en un rango de hasta y excediendo 1 x10°% de peso

molecular son derivados comercialmente de la chitina. En la

cf‘é?
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naturaleza, el <chitesan estd presente en las paredes
celulares de les cigomicetos, ur; grupo de honges
fitopatogénicos. Debidoe a su contenido significativo de
grupos amino libre, el chitosan tiene un caracter
marcadamente catiodonico y tiene wuna carga pesitiva en la
mayoria de los PH. La patente Canadiense 2,085,282 divulga la
hidrélisis del chitosan, la divulgacién de 1la cual se

incorpora agui como referencia.

La poliglucosamina se puede producir mediante el precceso
descrito en la patente Canadiense 2, 085, 292, vy recuperada
de la soclucién wutilizando el proceso descrito en la Wo
2005/066213-21 en donde el chitosan es salado con una sal
para sal cal como perc sin limitarse a sulfatcs, fosfatos,
citratos, nitratos, malates, tariratos, succinatos,
propionatos, lactatos, e hidrogenfosfiatos. Mas
preferiblemente, estas sales para salar se pueden seleccicnar
del grupo dque consiste de: sulfato de amonioc ¢ de sodio;
fesfatos de sodioc o de potasio; citrato de sodio o potasio;
tartrato de sodio; malato de sodio; nitrate de sodio; lactato
de so0dio; malonate de sodio; succinato de scdio; acetato de
sodio; propionato de =odin. Asi, la presente invenciodn
incluye  cualguier derivado de chitosan obtenido  por

cualqguieraz de las sales anteriormente mencionadas.

Como un ejemplo, la sal de citrate de chitcsan se puede

ilustrar como sigue:

&0
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Poliglucosamina.

En un mecanismo de accidn, la poliglucosamina, en particular
el chitosan, puede contener grupos amina libres que se pueden
sujetar ellos mismos a 1lipidos, tales como el colestercl,
mediante enlaces iénices mientras que en el tracto
intestinal, formando un complejo indiscciakle gque es
eventualmente excretado. La poliglucosamina por lo tanto
puede impedir gque 1los lipides, tales como el colesterol
entren alguna vez a la ccrriente sanguinea y se agreguen &l
contenido total de <c¢eclestercl. También, en reaccidén, el
higado elimina la mayor parte del colesterocl mediante
utilizar &acidos biliares. Por 1lo tanto, existe eliminaciédn
tanto del colesterol en la comida y aquel de los Aacides

biliares ricos en colesterol.

Peso molecular

La poliglucosamina tiene muchas aplicaciones potenciales
dependiendo de su peso molecular. Un peso molecular emn
promedic alto de poliglucosamina es de alrededor de 650 kDa.

Zlgunas aplicaciones son tipicas de pecliglucesaminag de medico

&7
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¢ bajo peso molecular, gque varia tipicamente entre 2 a 500

KDa. Estas aplicaciones incluyen su uso como un agente anti-

hongos; un recubrimiento para semillas para mejorar 1la

produccidn de las cosechas; un elixiter de reacciones
naturales antipatogénicas en plantas; un agente
hipocolesterclémico en animzles; un acelerador de las

bacterias de Aacido lactico en 1las c¢osechas, y un agente
retenedor de humedad para lociones, ténicos para el cabello vy
otros cosméticos. El1 peso molecular de la poliglucosamina es
un rasgo gque es parxticular a cierta aplicacién. E1l pesc
molecular de la chitina nativa se ha reportadc gue es tan
alto c¢cmo varios millones de Daltons. 3Sin embargo, el
tratamiento guimico tiende a bajar el pesoc molecular de la
pecliglucosamina, para ubicarse entre 100 kDa a 1500 kDa. Un
tratamiento adicional de la poliglucosamina puede disminuir ¢
bajar més el peso molecular. El pesc mclecular bajo se puede
producir mediante diferentes maneras incluyendo métcodos
enzimaticos o quimicos. Cuando la cadena se vuelve mas corta,
la poligluccosamina se puede disolver directamente en agua sin
la necesidad de un &cido. Esto es particularmente atil para
aplicaeciones especificas, tales como en cosméticos o en
medicina. El peso molecular de la poligluccsamina se puede
medir mediante métodos analiticos, tales como cromatografia
per permeacidn de gel, difraccidén de 1luz, ¢ discometria.
Debido a la simplicidad, la discometria es el método mas

cemanmente utilizado.
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En una modalidad, el peso molecular de poliglucosamina es de

aproximadamente 30 kDa y en otra modalidad, el peso molecular

es de aproximadamente 30, 31, 32, 33, 34, 35, 36, 37, 38, 3%,

“40, 41, 42, 43, 44, 45, 46, 47, 48, 49, o 50 kDa. La

peligluccsamina se puede obtener mediante romper una cadena

molecular mas pesada de chitosan.

Desacetilacién

La chitina se puede desacetilar parcial o totalmente. La
chitina de ocurrencia natural es acetilada, con cerca de 1%%
de desacetilacidédn. EI chitosan se refiere a chitina gue ha
sido parcial o completamente desacetilada. El chitosan es un
polisacarido formado principalmente de unidades repetitivas
de B {1-4) 2-amino-2-deoxi-D-glucosa (o D-gluccsaminal. La
desacetilacién adicional de 1a chitina se puede logracx
mediante el procesamiento de 1la chitina. Loz wvalores de

desacetilaci6n pueden variar con las fuentes de chitina y con

ios métodos de procesamiento.

Ya cue el chitosan estd hechc mediante la desacetilacidn de
la chitina, el términc grado de desacetilacidn [DAL) se puede
utilizar para caracterizar el chitosan. Este valor da la
proporcién de unidades monoméricas de las cuales los grupcs
acetilicos que se han removido indican la proporcién de
grupcs amine libres (reactivos después de la disolucidn en
dcido débil) sobre el polimero. El DAC pcdria wariar entre

alrededor de 70% hasta aproximadamente 100%, dependiendo del

63
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métocdo de fabricacidén utilizado. Este parédmetro indica la
carca catidnica de la mclécula después de la disclucidén en un
dcido débil. Existen muchos métodos de medicicnes de DAC, tal
como espectroscopia de UV o de infrarrojos, titulacidn por
dcido-base, resonancia magnética nuclear, absorcién de
tinturas, y similares. Ya que no existen métodos esténdares 9o
no oficiales, los numeros tienden a ser diferentes para lc¢s
miltiples métodes. En un producto de alto wvalor, el RMN puede
dar un numerc DAC preciso. Sin embargo, la titulacién o 1la
absorcién de tintas pueden servir come un métcdo rapido vy

conveniente y proporcionar resultados similares & la RMN.

La desacetilacidén de la chitina hacia el c¢caitesan se puede
obtener mediante varios métodos. E1l método més utilizado es
aquel del tratamiento alcalino (Horowitz S. T. et &l., 1857}.
Can esie método, aproximadamente un 80% de desacetilacidn se
puede lograr sin disminuir significativamente el pesc
molecular. Una desacetilacién méds intensa no se puede obtenerx
por este método sin una disminucidén simultanea y no
controlada del grade de polimerizacidn. Un método mas

prometedor es la desacetilacidén mediante un tratamiente

termo-mecano-quimico (Pelletier et al., 1990). Este método
permite un control mas cuidadoso de las varias
caracteristicas del producto final fgrado promedic de
polimerizacidn y de desacetilacién). Finalmente, un tercer

método (Domard y Rinaudo, 1583) permite cobtener un producto

totalmente desacetilado.
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En un cierto protocolo de desacetilacién, cuando la chitinsz
se calienta en una solucidén »opésica, tal como una sclucién
fuerte de hidréxideo de sodio {tal comc aproximadamente 40%) a
alta temperatura (tal com¢ aproximadamente 90° C a 120° Cj,
el. chitecsan se forma mediante la desacetilacién. Este
tratamiento puede remover los grupos acetiliccos sobre los
radicales amina a un productec I(chitosan} gque podria se
disueltc. Se dice gque por lo menos 65% de los grupos
acetilicos se deberian remover en cada chitina monomérica
para obtener la habilidad de ser c¢olocada en solucién. EL
grado de desacetilacidn wvariard de cuerds con  ias
condiciones del tratamientgo, tal come la duracién, la

temperatura vy la concentracién de la scolucidn basica.

En modalidades preferidas. La peliglucosamina tiene wuna
desacetilacidn mayor que apreoximadamente g0%.
P“eferiblémente, la poliglucosamina tiene una desacetilacién
mayor de aproximadamente §5%%. Mas preferiblemente, la
peliglucosamina tiene una desacetilacidén mayor que cerca de
89, 90, 91, 92, 93, 94, 95, 95, 97, 98, 9%, o 100%. En uns
poliglucosamina que ha sido desacetilada alrededor del 1060%,
la wventaja es las formas de poligluccsamina de una

composicidn relativamente homogénea.

De acuerdc con la presente invencidn, la poliglucosamina
tiene wun reso molecular de s&alrededor de 30 kDa vy es5

n una modalidad

ts}

desacetilada en por 1l¢ menos un 80%.

preferida, la poligluccsamina tiene un peso molecular de

ES
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alrededor de 30 kDa y es desacetilada por lo menos en un 33%

y es vendida bajo la marca Libracol® en Canadé

Fibrato

Los fibratos con una clase de Acidos carboxilicos
amfipaticos. Sus accicnes principales son las de disminuir
los triglicéridos en el suero e incrementar el HDL. Elilos
actian mediante la activacidén de los receptores activados por
el proliferador peroxisoma (PPAR) o gque estan involucrades en
la regulacidén de un nimero de genes involucrades en el
metabolismo de los lipidos. Los fibratos tembién son
efectivos para la reduccidn de la concentracidn circulante
del LDL bajamente tenso. En una modalidad de la presente
invencién, el fibrato se selecciona del grupc que censiste de
ciprofibrato, gemfibrezil; benzafibrato; v fenofibrato.
Preferiblemente, el fenofibratc se utiliza en la terapia de

combinacién de la presente invencidn.

Sinergisgmo

La sinergia o el sinergisme, mas frecuentemente se refieren
al fendmeno de dos o mas influencias discretas o agentes gue
actuan en comun para crear un efecto gque es mayor gue la suma
de los efectos de cada unc creados independientemente. La
advertencia de efectos c¢claterales del uso del fibrato
incluye el deterioro renal, el deterioro hepatico severo, la

hipecalbuminemia, c¢irrosis biliar primaria, enfermedad de

&L
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cdlculos en la vejiga, vy sindrome nefrético. Algunos de estos

efectos se notan cuando el fibrato se toma en dosis regulares

de por lo menos aproximadamente 1200 mg por dia.

De acuerdo a lo anter:ior, upa ventaja de utilizar el
sinergismc de la droga es 1a habilidad de wutilizar wuna
cantidad reducida de fibrato para el mismo resultado que en
la monoterapia de fibrate, asi, resulitante en efectos

colaterales menores.

Preveancidn y tratamiento de condiciones

Las modalidades preferidas se pueden utilizar para impedir,
aliviar de ¢ mejorar una afeccidén de enfermedad que tiene vy
la hiperlipidemia como un elemento de una enfermedad, tal
como la aterosclerosis o la enfermedad corconaria del corazdn,
o para proteger contra ¢ tratar adicionaimente el alto
colestercl en el plasma b en la sangre con los compuestos y/o
composiciones de las modalidades preferidas. = La
hiperlipidemia es una elevacidén de los lipidos {grasas) en la
corriente sanguinea. Estos lipidos incluven el colesterol,
los ésteres de colesterol {compuestcs), fosfolipidos,
triglicéridos, y &cidos grasos. Estos lipides se transportan
en la sangre <c¢omo parte de moléculas grandes 1llamadas

lipoprcteinas.

Los eventos adversos de la hiperligidemia incluyen

aterosclerosis y enfermedad coronaria del <corazdén. La

&>
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aterosclerosis es una enfermedad caracterizada por la
deposicién de lipides, incluyendo colesterol, en 1la pared de
los vasos arteriales, resultando en un estrechamiento del
paso de los vasos y en iltimas endurecimiente del sistema
vascular. La causa principal de la enfermedad coronaria del
corazdén (CHD)} es la atercsclerosis. El CHD ccurre cuande las
arterias gque suministran la sangre al masculo del corazén
{arterias coronarias} se endurecen Yy se estrechan. Como
resultade del CHD, pueden venir 1la angina y ataque al
corazén. Con el tiempo, el CHD puede debilitar su misculo del

corazén y contribuir a una falla cardiaca o arritmias.

La hipercclesterolemia estd también vinculada a la enfermedad
cardiovascular. La enfermedad cardiovascular se refiere a
enfermedades del corazén y enfermedades del sistema de wvasos
sanguineos (arterias, carilares, venas) dentre del cuerpc
completo de la persona, tal como el cerebro, las piernas, vy
los pulmones. Las enfermedades cardiovasculares incluyen,
pero no se limitan a, enfermedad coronaria del corazdn,

enfermedad wvascular periférica, e infarto.

De acuerdo a lo anterior, una modalidad de 1la presente
invencidén se relaciona <c¢on el usc de la terapia de
combiracidédn de poliglucosamina y fibrato para disminuir el
colesterol en la sangre en un mamifero. Preferiblemente, el

mamifero es un humandc.

£8
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De acuerdo a lo anterior, ctra modalidad de la presente

invencidén se relaciona c¢on el uso de la terapia de

=
th

combinacién de la poliglucosamina y el fib#ato en
prevencidén o tratamiento de la hiperlipidemia y condiciones
asociadas con la hiperlipidemia tal como le
hipercolesterolemia, aterosclerosis, enfermedad corcnaria del

corazén, y enfermedad cardiovascular.

Se debkeria entender gue la terapia de combinacidén de
poliglucosaming y fibrato como se menciond anteriormente
puede estar en la forma de una composicién farmacéutica de
acuerdo con la presente invencidén o© de cualquier otrz
composicidn que comprenda una combinacidn de poliglucosamina
y fibrato. ﬁn el caso de tal composicién, la naturaleza y
cantidad de 1la poliglucosamina y el fibratc puede serx
similares a aquellas especificadas en la composicién
farmacéutica de la presente invencidn. Una perscna versada en
la técnica podria facilmente determinar la cantidad exacta
con base en la informacidn suministrada en 1la presente

solicitud.

Composiciones farmacéuticas

Los compuestos utiles en las modalidades preferidas se pueden

presentzr con un vehiculo aceptable en la forma de wuna

iy
s

composicidn farmacéutica. EL vehiculo es aceptakle en
sentido de ser compatible con los cotros ingredientes de ia

composicién y que no sea dafino al receptor. E1 portador



20

25

WO 2007/036044 29 PCT/CA2006/001603

puede ser un s6lido o un liquide, o ambos, y se formula
preferiblemente c¢on el compuesio como una composicidn de
dosis unitaria, por ejemplc, una cdpsula o tableta, que puede
contener entre aproximadamente 0.05% a aprcximadamente 95% en
peso del compuesto activo. Ejemplos de portadores adecuados,
diluyentes, excipientes, incluyen, pero no se limitan a,
lactosa, dextrosa, sacarosa, sorbitol, manitol, almidones,
goma de acacia, alginatos, tragacantc, gelatina y silicatc de
calcio, celulosa, carbonato de magnesio, o un fosfolipide con
el cual el polimero pueda formar una miscela. Otras
sustancias farmacoldégicamente activas también pueden estar
presentes, incluyendo otros compuestos de las modalidades
preferidas. Por ejemplo, més de un fibratco se puede utilizar
junto. Las ccmposiciones farmacéuticas de las modalidades
preferidas se pueden preparar mediante cualquiera de las
técnicas de farmacia bien ccnocidas, que comprende mezclar

los compeonentes.

nl practicar los métodos de las modalidades preferidas, 1la
administracién de fibrato, en terapia de combinacién, se

puede llevar a cabo por via oral.

Para la administracién oral, leos compuestos utilizados en la
terapia de combinacién pueden estar en la forma de, por
ejemplo, sin limitarse a, una tableta, céapsula, suspension,
zolvos {por ejemple para esparcir sobre la comida}) o
1iquides. Otras modalidades incluyen cépsulas de liberacidn

sostenida, tabletas entéricas recublertas, capsulas de

70
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gelatina suave, y otras tecnologias de liberacién sostenida.
Las c¢apsulas, tabletas, liguidos ¢ polves, y similares se
pueden  preparar medlante métodos convencionales bien
conocidos en la técnica. Los compuestos estan preferiblemente
heches en la forma de una unidad de dosificacién gue contiene
una cantidad especificada del compuestc. Ejemplos de unidades

de dosificacidén son las tabletas o capsulas.

Las composiciones farmacéukticas para uso en los métodces de
tratamiento de las meodalidades preferidas se pueden
administrar en forma oral para compuestcs de la composicidn,
o mediante forma parenteral, tal comc administracién
intravenosa para el fibrato y administracidén oral para la
poliglucosamina. Por conveniencia, la administracién oral de
ambas sustancias terapéuticas es la preferida. lLa dosis para
administracidén oral puede ser con un régimen llamadeo dosis
diaria @nica, o para una dosis anica cada tercer dia ¢ para

miltiples dosis espaciadas o separadas durante el dia.

Nutracéuticos

Los compuestos Udtiles en la presente invencidn se pueden
incorporar en un alimento funcional o nuiracéutico. Estos
compuestos pueden estar presentes en la forma de agentes
activos tales come agentes reductores del coclesterol. Cemc
t.al, estos compuestos pueden ser Gtiles en la fabricacidn de
nutracéuticos y/o alimentos funcionales Gtiles pars impedir

las condiciones asociadas con la hiperlipidemia.




10

20

WO 2007/036044 31 PCT/CA2006/001603

En una modalidad preferida, los compuestos de poliglucosamina
y fibrato se incorporan en alimentos funcionales gue incluyen
pero no se limitan a, bebidas, incluyen pero sin limitarse a
sodas, agua, bebidas de energia/deportes, 3jugcs enlatados o
embetellados, jugos frescos y refrigerades, jugces congeltados,
bebidas de yegurt, bebidas susves, té&, vy café; panes ¥
granos, incluyendo pero sin limitarse a cereales de desayunc,
panes, bienes horneados, ingredientes de productos horneados
tales como harina, panes congelados, panes seccs y galletas,
pastas; productos de snack, incluyendo perc sin limitarse a
barras de nutricidn, barras para pérdida de geso, barras parz
dar energia/deportes, barras de dulces, pastillitas, chicles;
comidas empacadas y preparadas, incluyendo pero sin limitarse
a comidas <c¢ongeladas tales come plzzas y cenas, sopas
enlatadas y secas, postres incluyendo galletas; condimentos,
incluyendo peroc sin limitarse a aderezces, salsas;
alternativas de envase de leche, inc¢luyende pero sin
limitarse a, leche, queso, mantequilla, helado de crema,

yogurt, margarina y leche de sova.

Dogificaciones

Una dosis diaria total de fibrato puede en general estary en
el rango entre aproximadamente 50 mg/dia hasta
zproximadamente 1200 mg/dia en dosis unicas o divididas.
Ciertas modalidades con respectc a la dosificacidn apropiada,

se muestran en la tabla 1.

27
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Tabla 1
Frecuencia DOSIFICACION POR ADMINISTRACION
de HEP Ciprofib | Fenofib | Penofibrat | Finofibrat | Gemfi | Benza
administrac rato rato o o brozi | fibra
ién (micro (supra 1 to
lipidilo} lipidile)
Una vez | 600 50 also al|79 a 300 |50 a 200|600 200
por dia | 2400 100 mg 330 mg mg a a
(1L a 3 | mg g 1200 [4%0
capsulas] mg mg
Por 200 16 alls al23 & 300|116 a 200|200 £ a
capsula 800 100 mg | 300 mg mg a 400
mg my £00 mg
mg
Dos veces | 400 25 a 50|25 al35 a 150|25 a 100|300 1G0
por dia| 1200 mg 156G mg mg a a
(1 a 2|mg mg 600 204
capsulas) mg mg
Pcr 200 12.5 a|l2.5 18 a 150 (12.5 a| 150 5 a
cadpsula 800 50 mg a 180 |mg 100 mg a 2090
mg g €00 mg
mg

En el casc de sales de fibrato farmacéuticamente aceptables,

los pesos indicados anteriormente se

acido

equivalente

o la

base

terapeéutico derivado de la sal.

Para

aproximacdamente 400

dia ¥y

una

poliglucosamina,

preferiblemente

entre

una

eguivalente

dosis

aproximadamente

diaria

del

800

total

my

refieren al peso del

compuesto

de

g hasta aproximadamente 4.8 gramos por

Y

aproximadamente 2.4 gramcs por dia puede en general ser 1lc

apropiado.

administrar

En una modalidad,

en

aproximadamente

400 jicte]

la poliglucesamina

por

dia.

se puede

La

poliglucosamina se toma preferiblemente tres veces al dia. La

poligluccsamina preferiblemente se toma con los alimentos.

23



1

20

k>
n

5

WO 2007/036044 33 PCT/CA2006/001603

Ciertas dosificac¢iones

Como se utiliza aqui, el término “dosis diaria total” se
refiere a la <cantidad de composicién administrada a un

individuo en un dia.

£l término “dosis” se refiere a la cantidad de composicidn

administrada a un individuoc de una sola vez.

El término “dosis unitaria” se refiere a la cantidad de une
composicién pre-empacada por el fabricante o el de la
farmacia en cantidades estandarizadas. Asi, por ejemplo, le
dosis de ingredientes en una tableta o capsula uUnica pudiera
cocnsiderarse una unica “decsis unitaria” mientras en una © mas

tabletas o cépsulas se toman simultaneamente.-

En otra modalidad, una poliglucosamina se administra con una
dosis diaria total de aproximadamente 600 mg hasta
aproximadamente 2400 mg y un fibratc se administra en una
dosis diaria total de aproximadamente 50 mg hasta
aproximadamente 1200 mg. Preferiblemente, la dosis diarisa
total se administra una vez por dia en aproximadamente 1 a 3
dosis wunitarias, preferiblemente en forma de capsula. De
acuerdo con lo anterior, cada dosis unitaria gpuede contener
alrededor de 200 mg hasta aproximadamente 1200 mg de
poliglucosamina. También, cada dosis unitaria puede contener
cerca de 16 mg hasta aproximadamente 600 mg de fibrato. En

una modalidad la dosis diaria total se administra en dos
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dosis unitarias administradas una wvez por dia; la dosis
unitaria contiene aproximadamente 600 mg de poliglucosamina y
per lo menos aproximadamente 50 mg de fibrato. La dosis se

administra preferiblemente con las comidas.

En otra modalidad, la dosis diaria total se administra en dos
dosis por dia. En cada dcsis, hay una poligluccsamina en una
cantidad de aproximadamente 200 mg hasta aproximadamente 1208
mg y un fibrato en una cantidad de aproximadamente 50 mg
hasta aproximadamente 40 mg. Preferiblemente, la dosis diaria
total se administra en dos dosis por dia con aproximadamente
1 a 2 dosis unitarias por dosis. De acusrdc con lo anterior,
cada dosis unitaria puede ccniener aproximadamente 200 mg a
aproximadamente 600 mg de poliglucosamina. También, cada
dosis unitaria puede contener aproximadamente 25 mg a
aproximadamente 600 mg de fibrato. En una mcdalidad, la dosis
uniteria se administra en una capsula administrade dos veces
al dia; la dosis unitaria contiene aproximadamente 600 mg por
glucosamina y aproximadamente 50 mg de fibrato. La dosis se

acdministra preferiblemente con las comidas.

El régimen de dosificacidn gpara tratar la niperlipidemia vy
las condicicnes asociadas a la hiperlipidemia, y reducir el
colestercl en el plasma con la terapia de combinacidn y las
composicicnes farmacéuticas de las modalidades preferidas se
seleccione de acuerdo c¢on una variedad de factores. Estos
factores inciuyen, pero no se limitan a, el tipo, edad, peso,

sexo, dieta, y afeccidén médica del paciente, la severidad de

s
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la enfermedad, la via de administracién, las censideraciones
farmacoldgicas, tales COmO la actividead, eficacia,
farmacocinéticas y perfiles de toxicologia del compuesto
particular empleado, sea que se utilice un sistema de
suministro de droga, vy sea que el compuesto seé administre
comc parte de una combinacidén de drogas. Asi, el régimen de
dosificacidédn realmente empleado puede wvariar ampliamente v
por lo tanto desviarse del régimen de dosificacidn preferido

establecido anteriormente.

El tratamiento inicial de un pac¢iente gue szsufre de una
afeccidén hipertipidémica, tal c¢omo, perc sin limitarse a,
hipercolesterclemia, aterosclerosis, enfermedad coronaria del
corazén, y enfermedades cardiovasculares, puede comenzar ¢on
las desificaciones indicadas anteriormente. El tratamientc
deberia en general continuarse lo necesario durante un
pericdo de varias semanas a varios meses o afios hasta que la
afeccién se haya controlado o eliminado. Leos pacientes kajo
el tratemiento con los compuestos © composiciones descritos
aqui se pueden monitorear rutinariamente mediante, porx
ejemplo, medir el LDL del suero y los niveles de colestercl
total mediante cualquiera de los métodos bien conocidos en la
técnice, para determinar la efectividad de la terapia de

combinacién.

Kits

24
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Las modalidades preferidas también se relacicnan con Kkits
para dispensar convenientemente 1la terapia ‘de combinacidn.
Estos kits preferiblemente contienen una pluralidad de dosis
diarias del fibrato vy de 1la pcligluccsamina. Las dosis
diarias son formas de dosificacion preferiblemente separadas
de cada medicamento. Las instrucciones tamPién se suministran
para el paciente y/o para el médice o farmacélogo gus
atiende. Los kits pueden contener suministros para un tiemps

de duracién dade de tratamiente tal come un mes.

El empaque tipo ampcllas con siete dias de treatamiento, cada
dia 1indicadc (lunes, martes, miércoles, jueves, viernes,
sébade, domingo). Cade dia tiene dos céapsulas o tabletas. Una
indicada c¢omo ‘“desayunco”, la otra indicada como “cena”.
Existe un total de 14 capsulas por paquete de ampollas (dcs
filas y siete coclumnas! y cuwatro ampollas en una caja,
suficiente para un suministro de 4 semanas ({28 dias;.
Blternativamente, usted podria tener una Unica fila para una
dosificacién de una scla vez al dia (sclamente en la cenal, ©
tres filas para tres veces por dias (desayuno, almuerzo,
cena). De acuerdo c¢on esta modalidad, el fibrato y le
poliglucosamina estidn contenidas en la misma capsula o

tableta.

De acuexde con otra modalidad, el fioprato y 1la
poliglucosamina estdn en tabletas o cépsulas separadas, una

dosis por dia de cada una, psra cada uno de los diete dias.

3
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Esto representaria dos filas y siete columnas por ampollia,

con cuatro ampellas por caja.

Aquelios versados en la técnica pueden conccer, o ser capaces
de determinar, utilizandc no mas que lz experimentacidn de
rutina, muchos equivalentes de las modzlidades especificas de
la invencidn descritas agui. Estos y otrcs equivalentes
tienen el propédésito de estar abarcados por las siguientes

reivindicaciones.

aAungue la presente invencién se ha explicadec anteriormente
mediante una modalidad preferida de la misma, se deberia
estacar gue cualquier modificacidén a esta modalidad preferiaa
dentro del alcance de las reivindicaciones adjuntas no altera

© cambia la naturaleza y alcance de la presente invencién.

Ejemplo 1

1.0 RESUMEN DEL ENSAYO

Nombre del producto |HEP-4G™ (40 kDa, 93% desacetilado,
estudiado poliglucosamina)

Titulo del ensayo Un placebo controladc doblemente oculto
de doce semanas alegorizado en el
estudic pilotc que evallia la efectividad
del HEP-40™ co-administrado <c¢on un
fibrato en pacientes con
hipercolesteroclemia persistente bajo una
monoterapia de fibrato.

Inicio y duracién|Tratamiento: 12 semanas
estimada del ensayvo

Hipdtesis Principal:

En pacientes con  hipercolesterolemia
persistente definida de acuerdo con el
obpjetivo LDL-C anterior mientras estd en
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monigterapia con fibrato, un cursc de 12
semanas de 800 mg bid de HEP-40™ co-
administrado con el fibrato actual
producird una reduccién
significativamente maycr en LDL-C del
suer¢ circulante ceando se compard con
el placebo.

Secundaria:
i. En pacientes con
hipercclesterolemia persistente

definida de acuerdoc con el
objetive LDL-C anterior mientras
est&d en monoterapia con fibrato,
un curso de 12 semanas de 800 mg
bid de HEP-40™ co-administrado
con el fibrato actual produciré
una reduccidn significativamente
mayor los siguientes pardmetros
del lipido cuandc se compard con
el placebo:

e Triglicéridos
e Colesterol total
s (C-proteina reactiva

En pacientes con hipercolesterolemia
persistente definida de acuerdo con el
objetivo LDL-~C anterior mientras esta en
monoterapia con fibrato, un curso de 12
semanas de 800 mg bid de HEP-40™ co-
administrado con el fibrato actual puede
ser bien tolerado y seguro.

Objetivo principal

En pacientes «con nipercolesteroclemia
persistente como se dijo anteriormente
con objetivo recomendado de LDL-C
mientras esté en mornioterapia con
tibrato:

Para comparar la efectividad de un curso
de doce semanas de 800 mg bid de HEP-4{™
contra el placebo co-administradc con el
fibrate actual en la reduccidon del LBL-C
circulante en el suero

Objetivo secundario

En pacientes con hipercolesterolemia
persistente como se dijo anteriormente
con ocbjetivo recomendadoe de LDL-C

mientras esta en monoterapia con
fibrato:
i. Cemparar la efectividad de 800 myg

bid de HEP-40™ contra el placebo
con~administrade con el fiprato
actual en una desis no alterada
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para reducir ilos
parametros de lipidos:

siguientes

e Triglicéridos
e (Colesterclil total
e C-prcteina reactiva

ii. para determinar la seguridad vy
tolerabilidad de un curso de 12 semanas
de 802 mg bid de HEP-40™ co-administrado
con el fibrato actual.

Fase clinice

Estudio piloto en fase IV

Disefic del ensayo

Un placebo contrelado doblemente oculto
de doce semanas alegorizado.

Pacientes con hiperlipidemia persistente
definida como niveles de LDL- C por
encima del objetivo recomendado mientras
estan en una monoterapia con fibrato
serdn enlistados.

Los pacientes deben estar en terapia con
fibrato durante mds de cuatro semanas
pero menos de 6 meses.

Los pacientes serin aleatcrizados en una
propcrcidén de 1:1 para ser trataos con:

. HEDP-40 en 8GO mg bid ce-
acgministrados en su fibrato actual
durante 12 semanas (HEP-40)}.

¢ Placeko bid co-administrado con su
fibrato actual durante 12 semanas
{PLACEBO)

Numero de pacientes
que van a ser
incluidoes

Por ic menos 20 pacientes seran
enlistados y aleatorizades.,

Por lo menos 14 pacientes evaluables son
requeridos.

Formulacidn, via de
administraciodn ¥
dosificacidén

El tratamiento con fibrate se c¢ontinuara
segun su enirada al estudic anteriocr. La
droga bajo estudio (HEP-40 o el placebo]
serd administrada oralmente durante las
comidas. El placebo y el HEP-40 pueden
ser similares en formulacién, apariencia
Y gusto

[

Duracidén de
tratamiento

12 semanas de HEPF-40%' o placebo co-
administrado con 1la dosis de fibratce
actuval.
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REIVINDICACIONES

1. Una forma de dosificacitn farmacéutica cue comprends

en combinacidn:

3

a) Una cantidad = farmacéuticamante efectiva de
fibrate:

bl Una cantidad farmacéuricamente efectiva de
poligluccsamina; y opcionalmente

e o On portader farmacéuticamente aceptable.

2. La forma de dosificacidn de  acuerds con la
reivindicacidn 1, en donde la pceliglucosamina tiene
un peso molecnlar gue varla entre cerca de 30 kDa a

15 eproximedamentse SC kDa.

3. Lz ferma  de  dosificacién  de azuerde  con la
reiviadicacién 1 o %, en donde la poeliglucssaminz
tisne un grade de degacetilacién gue waria entre

20) aproximadamente 30% a aprodimadamente 100%.

4. La forma de dosificacioen  de  acuerdc con la
reivindicacién 3, en donde la poliglucosamina tiene
un pesc molecular de aprozximadamente 34 kDa ¥ oun

25 grado de desacetilacién de aproximadamente 59%.,
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5. La forma de dosificacién de acuerdec con 1la
reivindicacién 4, en donde la pecliglucosemina es

Libracol®.

5 6. La forma de dosificacién de acuerdo con la
reivindicacién 3, en donde la poliglucosamina tiene
uzn peso molecular de aproximadamentce 40 kDa y um

grade de desacetilacidén de por lo mencs 80%.

10 7. La forma de dosificacidén de acuerdo con une cualquiera
de las reivindicaciones 1 a 6, en donde el fibrato es

fencfibrato.

8. La forma de dosificacidn de acuerdo con una cualguiera
15 de las reivindicaciocnes 1 a 7, en donde esta
cemprende por le menos aproximadamente 25 mg  de

fibrato por forma de dosis por dia.

$. La forma de dosificacidén de acuerdo ¢on uns cualquiera
20 de las reivindicaciones 1 a 8, en donde estz
comprende por lo menos 400 mg de poliglucosamina por

forma de dosificacidn por dia.

10. La forma de dosificacién de acuerdc con una
25 cualquiera de las reivindicacicnes 1 a 9, para
impedir o tratar la hiperlipidemia y la afeccién

asociada con hiperlipidemia.
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11.

1z,

13,

14.

15.

La forma de dosgificacids de acusrgoe ocon la
reivindicacién 10, en deonde la afeccian ascroiada con
atperlipidemia se selecciona del gruso que‘consiste
de hipercolesterolemia, atercsclercsis, enfermedad

coronaria del corazon, y enfermedad cardicvascular,

Una composicién farmecéutica Gtil en la prevencidn o
tratamiente de la  hiperlipidemia v 1a afeccidn
asociada cen la hipercaolesterclemia, la composicidn

Farmacéutica comprends por lo menos:

Mna cantidad farmacéuticamente sfzetiva de fiorato:
Una cantidad farmacaeuticaments efectivs e
poliglucosamina; vy

In portador farmacéutlicamente aceptable.

la composigidon de acuerdo con la reivindizcacidén 172,
g1 donde la poliglucosamina tiene wun pesc molecular
que wvarlia de aproximadamente 3% kDz a aproximadamente

50 kDa.

La composicidén de acuerde con la reivindicacidn 12 %
13, en donde 1a poliglucosamina tiene un grado de
desacetilacitn gque varia de apgoximadamente 80% a

41

sproximadamente 1G0%.

La composicidn de acuerdo oon Lz reivindicacidn 12,

sn donde la poliglucocsamina tiene un pesa malecular

33
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13,

W%
[

21,

de sproximadamente a0 kDa ¥ I grado ds

degacetilacidn de aproximadamente 85%.

z composicidn de acuerdo con la reivindicacidn 14,

=

gn donde la peligluccosamina tiene un peso molecular
de  aproximadamente 40 kDa ¥ un  grade  de

degacetilacidn de por loc menos 80%,

La composiciidn de aguerdo con la reivindicacidn 15,

en donde lz poliglucosaminzg ez Librecolf.

La composiclidén de acuerdo con uana cualouiera de las
reivindicacione=s 12 & 17, en donde el fibrate e=s

fenofiibwrato,

La composigidn dg acuerdo con una cualguiera <de las
reivindicacionses 12 a 18, en dends la  cantidad
farmacéuticamente =fectiva de fibrate es de por lo

menos aproximadamente 25 mg.

La composicién de acuerdo con una cuzlguierz de les

.

=4

cn

reivindicacisnes 12 19, an donde la canti

om

farmacéuticamente efectiva de poliglucosaming es por

lo menos 400 mg.

La composicidn 4e acuerdo con una cualguiera de las

reivindicaciones 12 a 20, la prevencién o tratamientso
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22,

23.

de la hiperlipidemia y lg afeccién asociada =on la

hiperlipidemia.

Lz composicidn de acuerdo con la reivindicacidn 21,
en donde la afeccién asocleds con la hiperlipidemia
selecciona del gripo cue consiste da
hipercolesterclemia, atercsclerasis, enfermedsad

coronaria del corazdn, y enternedad cardiovascular,

Un método para prevenitr o tzatar la hiperlipidemia en
vin mamifers  oue comprende zéministyvar a  dichoo
mamifero wuna Eantidad efectiva de wna forma de
dosificacién segin  la reivindicacién 1, c  la

composicidn de ia reivindicacidn 1Z.

El métode de acuerds con la reivindicasidén 22, en
donde la cantidad 4de fibrate adminiztrada al msmifero

es de por lo menos aproximadamente 50 mg por dia.

El métede de aguerds con le reivindicacidn 23 o 24,
en dohnde la cantidad de peliglucosanming administrada

2l mamifero 25 de cor Lo menos 600 mg por dia,

El método de acuerds con una cuwalguiera de las
reivingicacicnes 23 a 25, en dendes 2] mamifero es on

aumano.

25
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El método para reducir el colesterol an 1a sangre en
une mamsfero, en donde dicho rmétodo comprende 1=
etapa de administrar a dicno mamifers una cantidad
efactiva de la forma de dosificacidén de la
reivindicacidén 1 0 la composicién de la

reivindicacion 12.

El nmétodo de acuerde con la reivindicacion 27, en
donde la cantidad de fibrate administrada al mamifers

es de por lo mencs 50 mg por disa.

El método de acusrde con la reiwvindicacién 27 o 24,
ernn donde la cantidad de peoliglucosamina administrada

al mamifero ec de por lo menoz 600 mg por dia.

El método de acuerdo con una cualguisras de las
reivindicaciones 27 & 24, en donde =21 mamiferc es un

humanao.

Un alimentoe funcional dque comprende una cantcidad
efectiva de poliglucesamina vy una cantidad efectiva

de [ibratoao.

El alimento funcional e acuerde oon 1z
reivindicacién 21 seleccionado del grupo gue: consiste
de bebidas, pan, grancs, alimentos de .];:h:il5&UA‘.M;)C€:15,r
alimentﬂé preparados y empacados, condimenktos, v

leche v alternativas de la leche.
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33.
3
39,
10
25.
15
3E
20
iT.
23
33,

El alimente fuancional de acusrds zcn 1l
reivindicacién 31 2 32, en deonde lz poliglucosamineg
Liene un pESso molecslar que varia entre

aproximadamente 30 kD& & aproximacamente 50 kDa.

El alimento funcional ge acuerdo occh unsg cualguiera
de las reivindicacicnes 31 a 33 en donde l=z
peliglucosaming tiens un grade de desacetilzaecidn que

varia entre cerca de BO0% a 100%.

El alimento funcional de acguexdo cen una cualguiers
da  las reivindicaciones 31 a 34; en dendes 1z
pcliglucosaminag tisne un S molecular e
aproximadamente 30 kDa y un grado de de=zscetilacidn

de aproximadamente §9%.

El alimento funcional de acuerdo COTL la
reivindicecion 35, en donde la goliclucosamina es

Linracol®,

La forma de dosificacion de acuerds .con  wna
cualguiera de las reivindicaciones 31 a 36 en donde

£l fimrato es ienofibrato.

El alimente funcicnal e acusrde con una de las
reivindicaciones 31 o 37, en donde este cConprends

por lo mencs sproxinadamente 25 mg de fibrato,
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39.

40.

41.
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zl alimento funcional de gouerdo o0n la
reivindicacidn 38, en donde este conprende por 1o

menos 4040 mg de poliglucosamina.

Un kit para la profilaxis o tratamiento de la
hiperlipidemia en un mamifero, el kit comprende una
pluralidad de  degls diarias  de las  Eormas <e
dosificacién de ur fibrato v una poligluceosamina
junto Cen instrucciones  para s régimen de

tratamiento.

El kit de acgierdo ccon la reivindicacidén 40, en donde
la desis diaria de fibratc es de por lo menos 50 my

por dia.

El kit de acuerdc con 1la reivindicacion 41, =n donde
lz dosgis diaria de poliglucosamina es de por 1o menns

E0O mg por dia.
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COMBINACTION DE POLIGLUCOSAMINA ¥ FIBRATO PARA LA PREVENCION ¥

TRATAMIENTO DE LA HIPERLIFIDEMIA

Resumen

La presente invencidén se  relaciscna  con compesiciones
farmacéuticas gue comgrenden un fibrato {pecr  ejempic
ciprofibrato, gemfibrozil, benzafibrato, ¥y fenofibratol y uns
pcliglucozaminag ipor ejemplo  chitosan!  cue  ftiene  pescs
moleculares menores a 650 kDa y grades de desacetilacidn de
entre T0% a 100%. Tamkién se describen los usos de dichas
composicicnes para e) tratamiente de la hiperlipidemia v
afzcciones azociadas (pog ejemplo hipercolesterolemia,
aterczclerosls, enfermedad coronariz del corazén v ehfermedad

cazdiovascular! o como alimentos funciconales.
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| procedure, there is usually ne need to file amendments of the claims under Aniels 19 exceptwhere, &g theapplicant wants the lanar

| publication. Furthermars, it should be emphasized that provisional protecrion 1 available in some States only (see FCT Appficant's

| What documents must/may accompany the smepdmeats”

These Notes arg intendad to give instruetions cepcerming the filing of amendments under Article 19. The Notes are based on the
requirements of the Patent Cooperation Treaty, the Regulations and the Adminisirative [nstructions nnder that Treacy. In case of
discrepancy berween these Notes and thosa requirements, the laiter are applicabhe, Formone detailed information, see also the PUT

Appfican:'s Guide, & publication of WIPQ,

In these Motes, “Armicle,” “Ruls" and "Section” refer o the provisions of the PCT, the PCT BRegulations and the PCT
Adminiserative [ngtructiong, respectively,

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, afrer having received the international seasch repor and the written opinion of the [nteenetional Searching
Awthorty, one opportunity o amend the tlaims of the Internationz) applhestion. It should however be emphasized tha, since all parts
ofthe internationsl applicaton (claims, descripticn and drawings) may be armended during the internations] preliminary exarnination

1o oo published fot the purpnses of provisional protestion or has another rezson for amending the claime before Intemarions]
Guide, Volume IVA, Annexes BL and B2).

The atiention of the applicant is drawn to the fact thar amendments to the clalms under Article 19 are ot allowed where the
[niemational Searching Anthority has declared, under Aricle 17(2), thac no inrernationgl gzacch report wauld be established (sse
FOT dpplicant's Cuide. Volume 1A, paragraph 296).

Wit parts of the intcronstional application may be amended?®
Under Artisle 1%, only the claims may be ammded,
Dhinng the mtemnational phase, the elaims may also be amended (oo futher smended) under Anlcle 34 befors tae latztnati onal
Preliminary Examiniog Authority, The daceription and drawings may only be amendsd undet Acticle 34 before the
Internaticoel Preliminary Examining Authority. i

Upon enmy Ineo the national phase, all perts of the intematicnal appliseiion may be amended under Articls 26 o, where
spplicable, Article 41,

¥Yhen? Withia 2 months frem the date of traramiital of the interationat sezreh eepart or 16 moaths from the pricrity dase, whithever time
it exglras fater, 1t should B noted, however, that the smendments will be considercd 29 havlng been received on time if they are
cecelved by the Inicroational Buveau afer the expimtion of the epplicable time Limit bul before the completion of the echnleal
preperariony for [nternetional publication {Rulg £6.1),

Where not to file the amendmants?

The amendments may anly be filed with the Internationet Bureau end aot with the receiving CHfice ot the [nernational
Searching Authdrity (Rulg 46.2),

Where a demand for inssmational praliminary cnamination hes bocris fied, sée below,

How? Eiti}lerrfy eancelling tme or more entire elaims, by 2dding one or more new ¢laims orby amending the text of pne ar mees ot he elaimy
ad tile

A replacement sheet must be submitted for sach sheet af the claims which, on 4¢count of an amendment or amendments, differs fom |

the sheet aripginally filed,

All the claims appearing op » replacement sheet rust be numbered in Arobie qurcarsla. Where g elaim i3 canceiled, no
renumbering of the other claims is requirsd. In nil cases where clalms are verumbered, they must bBe renucbersd
sonseCukvisly [Seetlen 205(b 1,

The ameodments nust be made in the language In which the internatioasl a pplication is to be publighed,

Letver (Section Z208(b)Y ¢

The ameadments must be apibmited with g letat

The lerier will not be published with the Internarional application and the 2mecded slaits, [t showld not be confussd with tha
"SretEment under Artizle 1901)" {sec helow, ander "Siatement uades Anicle 1917°),

Theletter must be (o En glish or French, al tha choite of 1he applcant. However, if the language of the internationa! applieation
§s English, the letier must be in Epglish; if the language of the Internprional application is French, the tetter must be in French,

NOTE 15 Form PO VTS A0 THeat 2heat] (Ockober 2005)
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] NOTES TO FORM PCT/SA/220 (continued)

i The leiter rust indicate the dlffersncas berween the elaims 23 filed aad the clams as amended. It must, i partizuinr, indicsse, in
genncction with e2ch cleim appearing In theimernational applicarion {ir belng undérstond that identicst indications congeaing seeral
clnima may he groaped), whether

(1} the claim 18 unchanged;
Ei:i‘.l the elaita is cancelled;
(41} thea elaion ie new;
{iv)  ihe elaim replaces one or mare claims es filed,
(v] the glaim s the result of 1he divisien of & claim g9 fiicd

The following exarples itlustrzie the manner in which amendmants must be explained in the accompanying leter !

1. [Wheee originally there were 48 ¢laima and after amendment of some claims thersare 317 .
"Claims 1 to 29, 31, 32, 34, 35, 37 10 43 replaced by amended claims bearing the 2ama huthbars;
cizima 30, 33 and 35 ynchanged; new alaime 49 1o 31 added.”

2. [Where originally there were 15 clalins and afier ameéndment of alt lakns there arc | 1%
*Claims 1 ¢ 15 replaced by amended olaims L te 11"

[Where ariginally thers were 14 slaims and the amendments consist in cancelling soma chalms and Jn additg now claims];
I "Claams 1 o0 & end 14 unchenged; claims 7 80 13 eanoclled; pew clalmy 15, 18 and 17 added.” or
) "Cleims 7w 13 concelled: sew efaims 13, 16 and |7 odded; 2l ather claims unchanged."

4, [Where varous kinds of anandments oo made);
"Claims 1-10 anchanped, cialma 11 to 13, 18 and 19 cancelled; clsims 14, 15 and 16 replared by emended
claim 14; clgim L7 subdivided into amended claims 15, 16 and 17 new ¢laiins 20 and 21 zdded."

L)

"Stavement under Article 19(1)" (Eule 46.4}

The amendments mdy be nocompanied by o stemens enplaining the mmemdments and indleating any impaet that such amendments
' might have 6 the deseription and the drawings fwhich cannot be amesded under Articla 19013,

The ptatgmant will be published with the international gapplication and the amended claims.
It muat be in the lanpuage o wiich the internations) spplicatien i§ 16 be publisked.
[t must be brief, not exceeding 300 words if (v Enghish or if ransiated into English.

It showld no¢ be confused with and doss not repluge the lence indicating the differences berween the claims oz filed and 2s amended.
Et st be filed an » separate sheot and must be identified a5 such by 8 heading, preferably by using the wards “Staienient under Article
19(1)."

It ey noc contaln eny dispamging cemments an the intemations) scarch repozt o the rélevants of sugsions containgd ir thar report.
Refcrence to citations, relevant to a given claim, cotained in the Inesrnationa) aearch repor may be made only in coancstian wilk gn
amendment of thas cladm,

Copsequenes if 5 demand for inwrnations! preliminary examigation has giready hean Oled

H, at the time of ling any amendrents and gny accompanylng staement, under Article 19, 2 demand for intemnerions) preliminary
cxarminetion has alretdy boon submitked, the applicon: musr preferably, at the time of filing 1he smcadmeats (and 4ny statement) wit

statement) and, where required, o wansiation of such smendments for the procedure before that Authority (s8¢ Rules 55 3{a) and 62.3,
first seniense), For further information, sce the Notes 1o the derhand £oim (PCTAPEAMG),

Ia dettand for intetational preliminary examination is made, tha wiitten opinian of the International Searching Autharity will, except
In certain cases whert the [nieraione| Preliminsry Examining Authority did ot act 25 Incematienal Searchicg Authority end whare
it isa notifled the Imemationsl Bureaw vrder Ruie §6.1818(1), be considered 1o be a written opinion of the Imrernacional Preliminary
Exgmining Autharity, Ifa demand 8 madc, the applicant may submit to the Internacianal Preliminary Examining Amborcy a reply
tor the written opinion tagether, wheve sppropriate, with amendments befare the sxpiration of 2 menths fiom the dare of mgifing of Form
| PCTAISA/Z20 or befors the explration of 22 momthe friom the prority date, whicﬂevc:‘ expires jater (Rule 43405, 1(¢]).

Cansequence with regard to translation of the toternationcl application far entry late the muilonal phese

Tae epplicant's azenion {3 drawn 10 the fact thet, upon enfry inia the nations| phase, & translation of the
E:imms 85 amended under Arilels 15 may have 1o fumithed to g designawd.felpected Offices, Insiers of, or
in addition o, the translation of the clalma es fled.

"F."WL Euﬂhll.’ir detnils on the requirements of each designated/elecicd Offlce, sec the PCT Appiicam's Cuids,
Olne L1

the lnwernnlidnal Sureny, aiso fle wilh the [mernaanal Preliminary Examining Authority 2 capy of such amendments {and of eny |

MNoles 1o form PCTASALZ] (second shesd) (Corober 2003)
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[ ] BexNo.l¥ Leck of unity of invention

[X] BozNa, Vv Reasomed staterment under Rule 434is, {a){I) with repard 10 novelzy, inventve st oc industoal

. applicability; cimtions and explanations supporting siuch aiatemen
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WRITTEN DPINION OF THE interarional application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/CA206/001603

Ng. 1 Basis of (his apinion

[

With regard to the laoguage, this opinion hos hean established on the hesia of:

(%] theintemarlonal applicedon (n the language io which & was filed

[ 1 =& translation of the Intematonal spplicstien inie , which 15 the [anguage =f
iranslation Farnished for the pucpesss of intemational search {Rules 12,3(2) and 33§ (B,

2. With regard to sny nueleotide andior amine acid sequence disclosed in the inernational application snd nocessary 10 the claimed
invention, thic opicion hag bean artablishad on the basle of :

6 type of materal

i 1 asequenscelising

[ 1 table(s) relaced to the ssquénet fishing
b formar of matdsisl

[ ] onpaper

[ ] inelectronic form

. tirme of filingrfumighing

[ ] econtadned tnthe imternations] spplication os fled.

[ | Bled rogether with i¢ intérmational epnllearion in elecmanie farm

[ 1 fuemished subsaquently to this Authority for the purpases of seareh.

3 { ] Inaddlion, in the cese thm more than one version or sopy of B seguence listing and/or teble(s) relating thereto has

bren filed or furnished, the requirsd ataemeant that e information in the subsequent o pdditonsl vopies 18 identicak o that in the
application as filed or does not go beyond the applicetion as filad, as spproprists, were furmished.

4, Asdditicnal commenca :

~Foma PCTAASA2ST (Bok N, 1} {April 2005) Page 2 of 6



WRITTEN OFINION OF THE laternatignal applicaiian MNe.
INTERNATIINAL SEARCHING AUTHORITY POT/CAZ006/001603 |

No. 11 Non-zsrablizhmept of epinfon with repacd to novelty, inventlve step and industrisl applicabllity

The questions whether the claimed invention appesrs o be novel, 1o involve an iaventive siép (3¢ be not obvious), or 1o be industiatly
| 2pplicable have not been examined in raspect of :

[ ] chaentira internatlonzt application
[X] cledm Mo 3-30

hecause:
[ X] the said internationa) Applicatiarn, or the said claim Moz, 23 .30 relate §o the {ollawing
subtect maiter which does no1 require an international search (speelfy)

The subject mater of claims 23 - 20 wslate to methods of medical ereatment of the human or animal body (Rule 39.1(iv)
of the PCT). Fot the assessment of thess clairms with respect fo their indusnial anplicabiliy {Anicle 33(4) of the PCT),
ne ualfied criteria exigs ia the BCT. The patentability of the subject marer defined by these claims in (he different
member sates may depend on the formulation of the ¢laims, Ceriain national offices accept claims worded a5 methods
of medical wemment, Whils other offices accept claims worded as vse ciaims, Assordingly, this written gpinion has
been established with regard 1o the alleged effects o purposes/uses of the compounds defined in claims 23 - 30.

[ 1 thedesoripion, clsims or drawings (ndleate parttonor efements befow) or said olatm Nos.
ate 8o ynelenr that ng megningful opinion could be formed Gpeclfy &

[ ] theslaims, or said claims Mos, o are 50 nadeguately suppored
by th deseripilon tha no meaningfil opition could be formed (Gpecifiy:

[ ] noointernations) search repart has been esiabllshed for said ciaims Nos.
[ ] nomesnlngful opinion eould not be formed withaut the sequense listing; the spplican: did rat, within the prescribed time Hmic

[ ] funisha sequence jistlng an paper complying with the standord provided for i Anrex C of the Administrative

[nstructions, and such tigting wis not avallable 1 the Intermational Searching Authority in 2 fonm and manner weeepable
to it

[ 1 fumish g ssquencs Hsting in electronic form comylying with the standard provided for 2 Annex € of the Administative
Instractions, and such listing was oot aveilabie 1a tha Intamptional Searching Astherity in 8 form and manner aesapteble |
(LR : .

[ 1 pey the roquired late furnishing fee for the Ramishing of n sequence listing in response o an invitziion under
Ruls 13/%r. I{a) or (B).

‘[ { 1 ameaningtil opinion could nogt be fammed withaxt the tabies releted [ the scquence listings: the applicant did mo, within the

préseribhzg timalilmj‘z, furnish such tebles in elecmante form complying with the technical requirements provided for in Arned
Cder of the Adminisoative Ingtructions, and gwch tables wera nol avadlable ta e [Alemetlnms] Searching Autharity in a Barm
and manncr accepiable to jt.

i 1 rheebles refated to the nuclegtide andiar amino acid sequemce |sting, if in eleceranic fann anly, da not comply with o
technicel requiretents provided for in Anwax Cobis of the Administrative Instucdens.

[ ] SecSupplemental Bax for further detsils,
Fortm PCTASATZST (Box No. 111} (April 2005} Paged of 6




WRITTEN OFINION OF THE Ihterniniona] applicatian No,
[NTERNATIONAL SEARCHING AUTHORITY PCT/CA2006/001603

Ne. ¥ Reascned siatement underilﬁb 43bis 1(a)([) wlth regard to novelry, inventive step or industrial applicablitry;
«eations and exptonations supporting such statement

i, Statement i
Novelty (I¥) Claims 2,548, & 10-39 : YES
Cleims 1,3, 4,9, 8 40-42 NGO
Lnvemtive siop {15) Claims 2, 5,8,13,15-17, & 31-3% VES
v Chaims  1,3,4, &7-12, 14, 18-30, &£ 40 - 42 NG
Industria] applicability {LA) Claims None YES

Claims 1 -42 NO

2, Citadons and explannions

Clratiens:

Dl (Maninac & al. Eur. 1. Phann, Sei, Yol 17, op. 207-216, 2002)  discloses pharmareutical formulations comprising
aemttbrozil, low molesular wetght chitosans (156 - 600 KDa) baving various degrees of deacetylation (e.p. ¥3, 83.5, 84,
87.4, and %] %), with pharmazentically acceprable polymers (PHPA or HPMC). D1 further discloses that semfibrozil is
a lipid-regulating agent (I} : p 207, para 17, aad that “chitosan itseif teduces bood cholesterol levels and Gus it could be
expected that sutrapraent of pecafibeozil into chiiosan micraspheres eould potentiate that effect™ (D1 ¢ 208, left ¢ol, nss
25 - 28).

o2 {Remudén-Lapez of 2l,, Proceed. [ntemn. Symp, Conirol. Rel Bigact, Maier., Vol 22, pp. 430 - 431, 1993) discloses chitosan
encapavuieted drugs such as clofthrate.

k) (Jurgensen o1 of, WO 58/22114) disaloses combinations of chitossn and fibrates (See D3: pp. 37 and T6).

D4 (Merek loden, 11tk Ed. entry 1924, pp, §24-625) discloses fenofibrate and the efficacy thereaf in hyperlipidemiae,

Novaity:

Claims 1, 3, 4, 9, and 40 - 42 do pot comply with Article 33(2) of the PCT. Each of D1, D2, and D3 disclose compnsitions
comprising fibrates and chitogan. D1 further diseioses chitosans compesitions havisg various degrees of deacerylation (e g. 83, 83.5,

84, 87.4, and 9} %) and pharmaceutically accepiable polymers. Claims 1, 3, 4, 9, and 40 - 42 thus broadly define composizions
thar encompase the prior art.

Clalms 2, 5 - 8, 10~ 38 comply with Asticle 33(2) of the PCT. No singie prior art dooument discloses compositions comprising
Bbraies and pelychitoganines having molecular weights o730 10 50 kDa or the wrility of gasld compositions in the mearment of
hyperlipidemia or as functional focds,

{Continued in Supplemental Box ...}
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WRITTEN GPINION OF THE Intemational aaplieetion Mo,
INTERNATIONAL SEARCHING AUTHORITY PCTICA2006/001603

The following observations on the clerity of the cleims, description, and drawings or on the question whether the elaims ars fully supponed

' The description dees not comply with Article § af the PCT. The statement fouad oa pags 12, loe 3!, which incorporates by
 raference another document, does not comply with Adticle § of the PCT. The description should be corplese in and of itself, A
" person siilled in the art shouid be able w0 undarstand the patent apesification without referencs 1o any other dacument,

. | '
| Claims 4, 6, |8, lﬁ, 34 and 35 are naclear and do nor comply with Arlele § of the PCT, The double inclusion of any elemeant
. mﬂd&frs ic slaims mdeﬂrﬁ'r.:. The expreseion "degrea of degostylation™ insald claims wos defined proviously is elaitis 3, 14, and |
34. Similarly, the expression “molecular weight” in cleimy 4, 6, 15, 16, 34 and 35 was defined previously (R claims 2, 13, and

| the elaims,

Na. ¥1J1 Cerlaln ohservations on the inrernational application

by the desaripron, are made |

In the Description:

The deacription does not eomply with Artiele 5 of the PCT. The hitp eddeess (haprwww. wabe com'dmmax gomez/ 593553 deails)
provided oa page 4, Hns 9, i ag lodger active, end no archived pages have been swred on intermest archive gies, such as

hetpiiwenw.archive. org/webiweb.php . The information distlosed in the citsd http file is thas no longer avallable 1o the public.

The description does not comply with Artisle 5 of the PCT, The docurments referred 10 on page 15, Line 25 - 26; page 15, line 30;
and page 16, lined 1 - 2; are uot fully identifisd and therefore are noc accestible by the public. The applicant roust fully identify
the docvments refsTed to in the deseription. Non-palent docurnenta &0 taferred 1o should be identifled by tile, author, date, and
souree.

Tae deseription does not comply with Artiela 5 of the PCT. The deseription does not provide sufficient information and guidance
19 enable a person skilted in the art ta successfully practice the alleged invention aver it entire scope with expectation of success.
The applivant has subtined a summary of a proposed formulations {e.g. pharmacentical dasage forms or functional foods) and a
clinical sl without supplying the resalrs of said clinical wial or any spedific exaraples of formulationt prepared by the applicant.
Withown clear sappozs for the credible utiBty of e claimed subject matter FE Support @ the deseription is regarded as speculative.

The siaterments found on page 23, lines 12 - 21, of the description does not comply with Asticle 6 of the PCT. These sre peneral
Blaceraents which imply that the extent of proteciion may be expanded in some vague and jmprecise way,

The description daes not tomply with Rulz 11.2¢a) of the PCT. The scheme co page 13 (lnes 15~ 22) 1s illegible.

The descripton docs not comply with Rule 11.9(d). The point siza of the text in Tahte | (page 21} s oo small, Furthermore, the
exammer nokss that on pages 6, 8, 9, 11, 18, 19, 20, 22, and 23 of the description, the last line of text has been ooripressed in the
document on file, thus 2anging a lack of clarity when reading said text,

Lo the Clalmsg;

Clalms_. Land 31 do not tompiy with Artele & of the PCT. The use of the expressions “pharmaceutically efective amount” and
“effective amount” are embizgnous ds seid cleims do nor encompass sy paniculer phammeseuica! or functional use,

3. The aforementioned expressions should therefore be referred to using # definite articls in the dependent claima.

Clp'l.!ns 3, 17, and 36 do not comply with Article 6 of the PCT. Trademarks and simailar expressions charagterize the eomrosrcial

origih of Eﬂl?'dhi rather (hen the compositions and/or properties of said goods, which may change over time.  Reference o the

tratlemark Libracel ™ should be amended to the eotus] cofpound’ compositlon to which the present trademark refers,

Claims 8, 9, 38, and 39 da not camply with Artiole & of the PCT. The inclusion of s indefnite artjcle "'ir” cuuses ambiguity in

:’:rjna.;ms %19, 24, and 38 are indefinite and does not comply with Artidle § of the PCT. The inclusion of “at least about™ cuvwes
IguiLy.

{Continued in Supplemental Bex ..)

Farm PCTAB AT (Box No. VIII) (Aprl 2005) " FapeSoff
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WRITTEN OPINION GF THE Tntzrnational application M.
INTERNATIONAL SEARCHING AUTHORITY PCT/CA2006/001603

Memental Boa

- —
"

In casc the space fa any of che preceding boxes is not sufficient.

Contiruation of; Boxr ¥ & Box VIl

Continuation of Box V:
Inventive Step:

Claims 1, 3,4, 9. and 40 - 42 do pot comply with Article 33(3) of the PCT. As DI, D2, and D3 are novelry desnmyu-g for the |
subject mauer of these claims, said claims also lack an inventive step.

Claims 7,8, 10- 12, 14, and 18 - 30, notcomply with Anticle 33(3) of the PCT. The prior ant docnenent D discloses compositions
somprising a fibrare and polychitosamine. Dieleo infors the utility of the fibrate-polychitosamice combination in the regulation
of blood choleatersl and lipid levels (See DI: - 207, para. |; and p. 208, l6ft cal., lines 25 - 28), Thus, iz equires oo loventive
ingenuity on e part of the persan skilled in the art w apply TI]E compositions of M in the regulation of blood choigstersd rind Lipld
levels a3 elaimed by the applicast, Claime, B 10 - 12, 14, and 19 - 30, thus lack an inventive step.  Furthermdre, the substination
of ane fibrate for anothet (1 &, the gemfibrozil of D for the fenofibmie of D4) lacks ventive ingenutey 28 the present disclosurs
does not identify ady uacxpected and surprising resuit that arises from the selection of fenefibrate {D4) over the gerafibrozil 0f D1
Claime 7 end 15 thys also lack an invenotive stép.

Claims 2, 5, &, 13, 15 - 17, and 31 - 39 appeas to comply with Article 33(3) of the PCT ag the prior ani does oot suggest
compositions c:Jmpnsmg fibrates and pelychitosamines baving molecular wmg:as of 10 1o 50 kDa, and the utility of said
compositions in the trearment of hypetlipidcrnia or 85 functional foods.

Todustrial applicabilityt

The present applicelion {ails to providz any credible and factual support on which this internatlonal search authority can arrive ar
a findlng of practical unlity for the alleged invention. The presemtapplication dischoges e alleged invention in speculative terms,
and in terme of the predicted results of a proposed cliniez] trial and =avisioned formulerings of pharmaceuticnt dosage forms and
functionn] foods. Exemplary pharmacentical dosage torms and functionsl foods are not provided nor any &itdcal results fram szid
clinical tial. Thus the applicant Has not demonstrated any evidenze that the claimed comblnations were prepared and did work as
predicred. Without snid evidence, the claimed subject mauer of claims I - 42 does not comply with articte 334} of the PLT,

Contipuation of Box VIII:

Claims 12 - 22 jack con¢iseness and do ot comply with Anicle 6 of the PCT for fatling to stae pdditional features, The cleims

should differ from one another, The:claims 10 and 11, as they read on claims | « 9, are identical or are 5o ¢lose in content ter glalms
12 - 22 shat thess olaims address the same subject matter,

. Claim 37 is unciear and does not comply with Article & of the POT. The expression “dosage form™ Iacks 3 proper antecedent basis
In any of claims 31 - 36.

Tt PCT/SATIIT (Supplementsl Box) (April 20057 o Pagcboft
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The address eust nselida postal code and nams of country, Tic country of ths oddress indicated in this

Eox1s the applicans's Staze {that s, eouniry) of residence if na Siase of residence is hleated beiow.) D applicant only

DuPUI S. Gilles appiicant 2ad invealor

1424 BETHUNE STREET ‘:’ inventor only (/f this check-dox
SH ERBROOKE. QC it morked, do not filf in below.)

CANADA, J1J 2A2

Applicant's registration No., wiih the Qffice

Starc (oGt is. country) of nationality: State (thot s, country) of residence: )

CA : CA

This person is mpplicant i designarrd ol desisnated Stares excep: the United Stares the States indienied i
for the purposts of: D States D the Uniied Staces of Amr?.t:l E of America oaly tha Supﬁ?axl%e;;:fsﬂ

Name and address: (Faumily mome folloved by givertnama; foralegalentn; fill qfitcse! desigration, is pe is:
The addrest must inetude postal cade and name of country. The coumry of the address ordicated in this This persun is;

Bav is die applican:'s Stote tihas 13, couniry) of residenca if no Staie of resicerce 15 indicated below) applicont only
LEHOUX, Jean-Guy L] epplicantosly
1220 DE L'ONTARIO STREET (x] anpticant snd inventor
i ty LI this check-
oAnADAOKE OC (0 & o a3 i oy

CANADA, J1J 353

Applicant s registration No. withtheOffice

SUAIC [ihar 18, connrryy of nationality: State fthat is, counuy) of tesidence:

CA CA

This person is applicent all designared all designated States except the United Siay i i
: e the §

for \he purposes of: D States the Um%:d Stares of Amatgca ol Amesicaonly |21l: sﬂrﬁgm‘g'ﬁﬂ’géﬁ

— —

Nams and address: (Famiiy name foltowad by ghon name: fora tegal entity r!; icial desigration. | ‘rhi i

_ ; g atity, fic iration. .
The address ast m‘c[udi pasial code aind mame of couniry. The country of the é’dg inthentmd in duy Fhis person is:
Baxis the epplican s Siute (taat is, country} qf rextdence ifno Sace of residence (s indioated below.) D applicunt only

D applicant and inveator

D inventor only (1f this check-pox
it marked, do noy fitl in buiow.y :

Applicant's registration No. with the Office

Sidie (that i3, couniry} o nattonallly: Sate rhat is, couniry) of rasidence:

This persan 1§ applicant all dasignated all designated Stares excam the United St ! i i
for the purposes of; D Statcs D the United S?a:.-.s efAmcrl;ca D ot’Amcr‘i'ca ea:ll;s D :l;: gti’ﬁa‘cﬂ‘c"nﬁi"ééi

—

D Further gpplicants and/or (further) inventors arc indicated on another continuztion shee).

Form PCT/RO/101 (coatinuslion shest) {April 2006)Sea Nores {0 the reguesi fori
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Sheet No. 3

Bov No. ¥V  DESIGNATIONS

Ti... ling of this requesi constitutes under Rule 4.9(0), the designation of all Cantracting States bound by the PCT on the international
filing datc. for the graat of every kind of protection availeble and. wheee applicable, for the grent of both regional and national patents.

1lowever,

D DE Gzrmany is not designated for any kind of national proteciion

D JP Jupun is not designated for any kind of national protection

D KR Republic of Koren is not designated far any kind of natianal proiettion
[:i RU Russian Federation is not designated for any kind of pational protection

{The check-boxas gbove may only be wed (o exciide (ireovocably) ihe designations conce;:ned ife at the tinte of filing, the internaticnel
applicaticn cantains in Box Wa. 11 a prionty claim 10 an earlier national appiication filed in the paritcular Siute concerwd, in order (0
cvoid the ceasing of the effect. under lite national fav, ofthis earlier national application. See the Notes 1o Box No. I'as 1n ihe consequences

of such national law provisions in these States).

Box No. Y1 PRIORITY CLAIM

Thez priority of the Sollawing carlicr nppiication(s) is hereby claimed:

Filing date Number Where carlier application is:
arifer application of eariier application — - ) —
Or(f;m--r'u:un?.gfwar) P ":gi%‘:al g‘r’%{:ﬁ:g’; regionul epplication:® [ intemmiional applicaiion.
- orWTO regional OfMice receiving Office
item ([)
fem (2)
itzm (3

) Further priority claims are indicated in the Supplemental Box.

The receiving Qfftce I5 requested 1o prepare and transmit to the Intcrnational Bureau a certifisd copy of the zaclicr application(s) fondy
if the earlier cpplication was filed with the Office wiich for the purposes of this interiational applicetion iy the receiving Office) identificd
above as:

D all itemns D item (1) O item 2 D item (3) D other, scc Supplemental Box

Industrial Property or oue iembar of the World Trady Organization for which that earlier application vwas Siled (Rule 4100010y,

* Where tlxe carlier application is an ARIPO applicaiion, indicate at least one couwntry part 1o the Paris Carmeention for the Protection of

Box No, VI INTERNATIONAL SEARCHING AUTHORITY

Chaice of luternations) Searching Authority (ISA) (if two or n:0r8 International Searching duthorities are compateitt to carrv ol i
international scarch, indicate the dutharity chosen: the two-letter codg may be used):

ISA/CA ... e e e e

Request to use results of earller search; reference to that search ¢jfan earfiar search has deen carried aui by or reguesced jiom the
Internarional Ssarciitng Awhority);

Date (dayrmoniivyear) Numbder Ceuntry {or regional Office)

Box No. YIIi DECLARATIONS )

The foliowing declarations ate contained in Boxes Nos. VIII (i) to (v) fmark the appiicable Number of
cfieck-baxes below gnd indicate in the right column the number of cach ope of deciurarion): declarations
] Box No. viil {i) Oeclaralion as to he identity of 12 irventor
] Box No. Vil (ii) Declaration as 1o the applicant’s entitlement, a5 at the intzrnational filing
datc. to 2pply for and be granted a patent
D Box No. VI (jil) Detlurntion ns ta the applicant’s cutittement. as a1 the inte;nationa! filing
daic, to claim the priority of the earlizr ppplication
[ BoxNo. VI (iv) Declaration of inventorship (oaly for the purposes of the designation of the
Unitcd Srates of America)
D Box No., VI (v) Declaration os 1o non-prgjudicial disclosures of exceptions 1o lack of novelly ‘
Form PCT/RO/101 (second sheet) (April 2008) Sue Notes 1o the request form
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Sheet Na. 4 ..

Bo» “o.IX CHECK LIST; LANGUAGE OF FILING
This mternational application conthins: This intemational applicaion Is accompanled by the following Number
) on pager, the fallowing number of item{s) fmark the cpplicable check-boxes below and indicate in ol iteims
& 2!12{.::5? ! & right calumn the aumber of each item);
;_equcs‘ Gincludin t. 30 fee ealeulation sheet 1
dectaratian sheels : 4 2. [ originat separate power of attorney
ggﬁfgéfgs[gi;’:gg}gr 3, [ original general power of attorney
tubles reloted thereto) : 27 4, 0 ctgzg of general power of etlorney; reference number,
. L T T T T T
claims : 5 J .
:b;::::u 5. O swutcment explaining Jack of signature
drawings 6 O] 1(rior(iljv document(s) identiticd In Box No. Vias
S 1T 1 e e e e
Sub-tomll!m.mbor of sheets : 38 i 7.0 wansiation of international applicasion into
sequence listing i fangrage): ... o e
tabizs related thereto 8 {J separate indications concerning deposited microorganism
(or hoth, actial raumber or other bivlagical matertal
"/;3';/"”’ i filed O peper: 9. [J sequence listing in electronic form
}?’k’g ;":'; fz—c;j?;rr?ci%rm . {Indicate type and number of carriers)
fte (c)lbdow N o O iopy submincld Eor I:dhc PUrposcs off'i}:'llc_malianpl :clnrch l:;ndg: \
ule §Jrer only (and aot vs part of the international appliculion) :
Total number of sheets : 36 Gy O (%n% whe? r:hcck}bwf nd'y(i) or ()i} is nigrkgx'i in écj? colur?n) .
, s addltjonal copiss including, whers applicable, the copy for the
{b) (DS ;':o[; 'ﬂf’oﬂggﬁ‘“‘ form purpascs of International search under Rule 13zer A
i ; isti (i) (3 rogether with relevant statement ss to the identity of the copy or
lf:: 8 mmblt esnr?lnltl::':lferclo copies with the sequence listing mentioned in lef: column R
. . 10. 3 1ebles in clectronic form refated 1o sequence Msting
©J gﬁ:;:(gst&g?(ﬁﬁ"m {indicate tvpe and number of carriers
. ; (i} O copy submitted for the purposes of Internazione] search under
((,:; g ls:ir:;it:emlll::r;i o g;gﬁg:x?oonz)(b-qumr) only (and not as part of the intcrmational '
Type and number of carriers (disketic, iy 3 foniy where chack-bax (8j(ii) or () (Vi) is marked in left columny
CD-ROM, CD-R or other) on which are additional copizsincluding, where applicable, the copy for the
coniained the purposes of international scarch under Section 802(b-graier)
[ sequence listing: .o\ o0 veennn. ... Giy O togcther §v}imhn:le_;'lnm smte;mnaqstlo;hc ideniity of the copy or
O ables refated thereto: . ... oL | copies with the tables mentioned in lefi columa .
(addm‘gmf c,c:‘,.-;."cs 5% (be fna’ica.;cd under 1. O other fspceifih oo,
2 9(ei) ancloor 10(ii), i right column)
Figure of the drawings which 0 Language of filing of' the .
should docompany the abstract: international applicaiion: English

Box No. X SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Nezt 1o ench sizneture, indicate the rame of the peeson signing and the capactly in which die person signs (if fieh capexcity is nor ebviows frov reading e regussy).

Febi

ROBIC, PATENT AGENTS

I. Datc of actual receipt of the purponed
invernational application:

For receiving Office use only

3. Cerrected dac of actuzl receipt dus to lawr but
timely received papers or drawings completing
the purpone! intemational applicaiion:

4. Daic of timely receip) of the reguired
corrections under PCT Anigle 11(2):

5. laternasional Searching Avthority
{it we or mare are competent):  [SA /

4. Transmittl of search copy delnyed
until search feo is paid . i
]

2 Drawings:

D fcccived:

| ;' not received;

Date af receip: of thic recard copy
by the international Bureau:

- For lnternotional Bureau use only .

Form PCT/RO/I0) {lost sheat) (Apeil 2006)

Sre Notes o the raquest Jorm



PATENT COOPERATION TREATY F"QTJGAEDE}BIDMF_S(}E

From the INTERNATIONAL BUREAL

PCT -

_ ROBIC
NOTIFICATION OF RECEIPT OF Cantra GOP Capital
RECORD COPY yon -'i/il 1001, Square Victaria

Blot E - 8a Etags

(PCT Rule 24.2{a)) Montréal, Quabes HIZ 287

CAMADA
Dt 0f masting f’;’ﬁ;ﬁnaﬂdﬂwﬂj . . R
06 Nevember 2006 (06.11.2008) IMPORTANT NOTIFICATION
Applicand's ar agpeals flle reference Interoational application Na.
{12360-0014 PCTICAZDOBO01603

The apphicant is hereby notifled that the inteesarlondl Burehy heg resgived the record copy of the international application as deiablzd
kel

Name{s) of the applicants) end Staze(s) for which they are applicanig:

ONP CANADA INC, {for all designated States except US)
AUBE, Andrd et al {far US)

internationol filing date: 28 Septembar 2006 {28.09.2008)
Privrity davelsy claimed: 2B September 2008 (28.08.2005)
Date of reccipt of the record copy by the Intarnailonal Bueau: 25 October 2008 (25,19,2008)

Lis: of designated Ohi¥ices:

AP: BW, GH, GM, KE, LS, MW, MZ, WA, 8D, 5L, 8Z, TZ, UG, ZM, ZW

EA: AM, AZ, BY, KG, KZ, MD, RU, TI, TM

EP: AT, BE. BG, CH, CY, CZ, DE, DK, EE, ES, Fl, FR, -GB, GR, HU, IE, IS, IT, LT, LI, LV, MC, NL, FL, FT, RO,
SE. 5L SK. TR .

OA: BF, Bl CF, CG, Cl, CM, GA, GN, GQ, GW, ML, MR, NE, 5N, TD, TG

Mational: AL, AG, AL, AM. AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA. CH, CN, CO. CR, CU, CZ, DE, DK,
DM, DZ, EC, EE, EG, ES. F1, GB, GD, GE, GH, GM, HN, HR, HU, ID, IL, IN, IS, [P, KE, KG, KM, KN, KF, KR,
KZ LA, LG LK, LR, LS, LT, LU, LV, LY, MA, MD, MG, MK, MN, MW, MX, MY, MZ, Na, NG, NI, NO, NZ,
O, PG, PH, FL, PT, RO, RU, 8C, 5D, 5E, S, SK, SL, 3M, SV, SY, T). TM, TN, TR, TT. TZ, UA, U3, 115, UZ,
YT, VN, YU, ZA, ZM, W

ATTENTION: The opplicant should carefully eheck the durt appesring n this notificatiog. I ease of any distrépaney between these daa
and the indications in the intestational spplication, the applicant should immedlataly inform the Intemsticnal Bureau. tn addition. the
applicant's attentlon 13 drawn 1o the informatfon cgntaingd in the Annex. rclating 10!

- teng Mmits for entry inte the nattgnal phesc - see updated important iafarmation {a3 of April 2007}
- requlromenta regarding priovity docuements (if sppllenble)

A copy of this natitication {9 helng sént ta e rgociving Office and to the Imernctionel Scarching Authgricy,

The Inematiahn! Bureaw of WIPG T Authorized officer —
3, chemin Jes Colombeties ‘ . .
§211 Cefiova 20, Switzeriond Chahine Leila
Baczimile Mo. «d1 27 338 30 93
Facsimale Mo, +4§ 22 138 32 70 Telephona Mo, +4]1 27 3135 BR 91

omm ECTARVI0T [Oniober T005) — ' UCERMYPEED

/O3



ANNEX TO FORM PCT/IB/301 Intesvarinnal application No.
PCTICAZ006/001603

INFORMATION Qi ENTERING THE NATIONAL PHASE

Th> applicant |2 reminded that the "aational phase'' must be entered before each of ha designated Qffices indicated oo the cover sheer
of this nofification by paving netional fees and fralshing wanslatlong, a2 preseribed by Adicles 22 and 39 and the applicabls national
Iaws. In addidom, the applicent may alsg have o comply with other speclal requiremeénts applicabie in cortnin Odffices. (L iS the
applicant's responsibility t¢ ensure that the necessary stepa to enber the agsional phass ace taken in & tmely fashion, Mot Offiees do not
wsspe reminders tn applicents in sonnestion Wik the ety into the aational phase.

The applicoble time limit for entériog 2 natignal phase will, subject to what is sald o the following paragraph, be 36 MOATHS
from the poidrily dite. not orly in respect of any clocted Office if g démand for international preliminary examipation is filed before the
expiratica of 1% moaths from the priority dete (5o Anlele 33(1)), but also in respect of any deslpnaed Office, in the abscnace of fiiag of
sueh demand, wwhere Article 22(1) as modified with effect from | apeik 2002 applics in respect of that desigoeeed Office. Foe further
desails. see PCT Gareria No, 4472000 of | November 2001, pages 19925, 19532 and 19934, ag well as the PCT Mewsleger, Doober angd
Navembor 2001 and February 2002 issues

In peactice, tima fimits other than the 3p-rmonth time limdi will continue to spply, for ¥arious perieds of time, in regpect of certain
designated o elecred Offices. For regular updates on the appliealila time Nmits (20, 21, 30 ar 31 menths, or ether time limit]. Otfee
by Qifice, refer to the PCT Gazeds {"Section 1Y part published on 2. weekly basiy), ta the PCT Mewsfelier (on & maathly bosis) and
the sglsvadt Nationsl Chepters in Volume (1 of the PET Applieanrs Guide (the paper version of which iz updmed usuplly twice 2 year
pnd the intecnzs version of which 5 opdeled usunbly ¢n o weekly basish. Finally, a cumulprive table of ell applicable tme Wmils Tor
<ntering the notionai phase i3 available frem WIPO's [etemes site, via links from vacious pages of the site, including thase of the Garens,
Mewglesrar and Cufde, 8t hap:tfoww.wips.iotpovenfindax.html.

[oformaiion gbowt the reguirements for filing 8 demand for internptionsl preliminary sismination is sl owt in the PCT Applicenty
Guide. Valums WA, Cheprer I, Nore that anly an epplicant who & 4 nationsl r résident of 8 PCT Coniracting State which iz bound by
Chapree H has the right w0 filc a dermand for imermstionsl prallmiaary examinetion {at present, all PCT Contracting Staies are bound by
Chapter i11. .

REQUIREMENTS REGARDING PRICRITY ORCLUMENTS

Fer applicanta who keve not yet coraplied with the requiremams regarding prisvity documents, the fallgwing is recalled

Where Lhe priority of on garligr nationak, regional or imernatiosal Qpplicotion is claimed, che opplicant must submit o copy of he Jeid
<hilier Applicntion, cettifled By tha authirity with which it was fted ("the priocity docement™ 19 the receiving QIfite (whiah will waasmil
It t the [nernetonal Buceau) cr directly ta the Iniernatlonal Bureau, befor: the expiration of 18 memhs from the priority date, provided
thet ooy Such priodty dogustient may sull be submilted 1o 1he [ntcrnational Burcaw befows the datc of intcraatlonal publization of the
internmiionnl applicaiion, in which case that document will be cotsidercd to have been received by the Intermational Bureau on the iast
day of the 16-month dme limit (Rule 17.1{aY).

Waere (ke priorily document ia isiued by the reselving Office, the applicant moy, Inmead of submirting the priotity dasument, request the
reeziving Office to preperc and wansmit the prierlty doekmest © the Intemations) Buseau. Sush reguest must be made befbre the
expization of the L6-manth time Umit and may be subjected by the receiving DITee o the payment of @ fee (Rule E7.1¢5)0.

If the pricrity {llncumcnt concermed |s not subsnlied (o the Intesnationa! Burtau and if the regquest 1o the receiving Offlce 1o prepare and
tragsouic Gae procity document hos pot been made {and the comesponding fee, if any, paid) within the applieebie lme limiz indicmed
under the preceding paragraphs, any designaced Stale moy disregard the prierity claim, provided that no designated Office may disregard
the prisriry claim concemned hefbre glving the appiican] ar opperfunity, upon eniey’ into the national phase, o furnish ehe prioeny
documenr withia 8 time [umit which is reasonable ueder Lhe circumsiances {Rule 17,158, )

Where several p;iu:ﬂln@ arg Claiged, (ke prionty daic 1o be considered for the purposes of computing tha 16amonth time limit rand all
olher PCT time Jimits) is the filing date of the earliest applicaan whase pricrity is claimed {Article 2(wi)m)t.

TETS TINER OEEL ZUUST - KNV PEAD
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PATENT COOPERATION TREATY WO 2007036044

PLT/CAZ008/001603
From the INTERMATIOMAL BUREAU
PCT ]
FIRST NOTICE INFORMING THE APPLICANT OF ROBIC
THE COMMUNICATION OF THE INTERMNATIONAL Certre COP Capltal
APPLICATION (TO DESIGNATED OFFICES WHICH 1001, Sauare Victora
DO MOT AFPLY THE 30 MONTH TIME LIMIT Blac E - B& Emge
... .. UNDER ARTICLE Z3i11t ‘ Maniréal, Québes H2Z 2B7
B L CAMADA
~ {PCTRule47.lc o
Paw of maiting ¢davimmuliiveart -
03 May 2007 {03.05.2007) T | o
Applicant's or ugéﬁl‘s_['ile referer;u:au ]
 012260-0014 IMPORTANT NOTICE
Inumational applieaticn K. - Derntrional filme dale sdavdeamfifeart Priorily dale tdavmentivenry
PCT/CAZ0GE/001603 25 September 2006 (28.08.2008) 28 Septembar 2005 (28.09.2005;
Anplizant o T
ONF CANADA INC. ot gl

I ATTENTION: Bor sny dazignated Offscedat. for whieh the timoe Tmdr ynder Ariels 22 Ly gx in fores irond | Apeil 2002 (30 mamhs fram
the priorly daie). dees upply. please see Fomi POCTAB08 Second and Supplemeniary Notice) (o he jssece promply afies 1 expiralion
of 28 mouwiks {ram che prineny dete .

2. Ntlice is hareby given that 1he following destgnated Qflicetss, Tor which the lime Bod andec Aniele 22000, a5 in fazee frorm 1 April 1007,
ees ol wpply, fosave fequerled thal the canununication: of the inleeraicnal opplicaibon. as provided for in Artisle 30, be affacud wnder
Rui= 43805 |, The isicrnovonat Burcww hak offecied (hat eonimranizailon on the daie indiente beinw:

05 Apel 2007 (08 04,2607

CH

Lo pexcrdance wih Ruje 47, Me-bfrWil, thase Ofices wili accepr the rw:;-«:r'il nevice a8 Ennelpsive evidepce hal Lhe eamnrunietlion ol Jhe
inlomaiienul spplicalien has doty calien place on the gane of awiling indieated above and na copy of Ihe intermaionat spplicaion is requint
I he furnshed by the spnllenn v the dedipnated O ffents).

1. The follgwing desighated Offices. for which the e lmd ender Artlele 32 1x es in fore framt | Ap#It 2002, duer mal apply, have ney
' reguesuec. s i Lk time of muiling of the present nanies, that Lhe communication of the internatianal applization be effecied wadsr RiEls
A3kt

LU, SE, TZ UG

1 accordance with Bule 27, M{cbis)ii. those CHTices aveept (he present notice s conclusive =videnee (hat the Conractieg Sie far which
thar Ollice 2etx oe o degignaied Offlce doge not ceouire the fornishing, wsdar Adicle 22, by Lhe npplicant &f 1 eopy of the Lavemiatiodl
amplication.
4. TIME LIMTTS {or eniry inio the nations) phase
| Fot the designated Officets) listed bove, and urless @ demand (ar imematicnal preliminary examdnation hag hean Gled hefore the
expiration of 19 menths from ihe prionily daie tsee Anjcle 3 i the applicablc tme Jimil for emering the Rational phase will, sulject
what is @nid in (he followipg, paregraph, be 20 MIONTHR from the priarivy daie.
1o practicz. thne limits pther (han the 20-month tme Bmi will contiaue 1o apply, for warious perlade of time, io respec: of certain of ths
gesipnaled OHfiees listed abave. For regilar updates on the spplicatie time Hmits {30 or 21 months, of oiher Lime Hmid, Do by

Oflice, refer 1o e PCT Crroanes the FOT Mewsleiter and Lthe PCT Applicnni s Guide. Yolume 1, Notinsal Chapters, all availakle from
! WIPD' s Inlemel sing, a1 hlpatww wipn, ialpelfeinsindes hrml.

b is \he anplizant's stle responsibility Lo monilr 411 1hese lime Fmits.

Autharized oflieet
Athina Nitkiias-Efienne

The Intematianal Buragy af Wik0
34, chemin des Col ombettes
1211 Qenevs 20, Swizeriand

Facsiorile No. «d| 22 338 8270 e-mail prid e wipo ink

Fagrm PCTR/309MMzg! Notice) (anuan: 2004

olw



PATENT COOFERATION TREATY

3 the RECEIYNG OFFICE

Tos

ROBIC

Centre CDP Capital
1001 Square Victoria
Blog E - Bieme Etape

PCT

NOTIFICATION QF THE INTERNATIONAL
APPLICATION NUMBER AND OF THE

AL F .
MONTREAL, Que‘Bec INTERNATIONAL IIJ'D\G DATE
Capada, H2Z 287 (POT Rute 20.5¢2))
Datc of mailing 17 Qetober 2008 (17-10-2006)
faaymenritear)
Applicnt’s or agant's file refiorenes

: IMPORTANT NOTIFICATION
012360-0014 .

Taternationn £ ling date (daymanthivenr)
18 September 2084 (23-09-2006)

Prioricy dare (dapmonthfear

intematianal applleatlon No.
18 September 005 (28-08-2004)

PCT/CA2006/001603

Applicant
DNP CANADA INC. ET AL

Titte of the fnvention  COMBINATION OF POLYCHITCSAMINE AND FIBRATE FOR THE
FREVENTION AND TREATMENT OF HYPERLIPIDEMLA

1. The applicant is hérely notified that the international application hes been nccorded the inremational applicziian
nwmiber and the imternational filing date inditated above,

2. The applizant is further notified that the record copy of e intemetionai applitatlon:
17 Dewber 2086 {17-10-20061 .,

{ ] hesnet yet been transmited ta the International Bureau for the reasor ndicnied balow end a ¢opy of thia
noiifcation bas been sent 1 the International Burean®:

[X] -wastransmitrad to the Internationsl Bursas on

[ ] berause the necessary nationaf seourity clearance has not yet heen ohtained,

{ 1 becauss (reason to He specifizd);

* The International Burgau monitors the raasmittat of the reeotd copy by the receiving Offics and will notify the
applican (with Form PCTABA0 ) of its receipt. Should the record copy not bave been received by the expiration of
14 moths Tom the priority dete, the Tolormatianal Durean will aotify the applicant (Rule 22.1(c)}.

Authgrized Officer

Chantal Hébert (819} 953-4557

Meme and mailing addiess of the Receiving @ffice’CA
Canadian [ntellectua) Fropenty Offic

Place du Portage |, G114 - 15t Floot, Box PCT

S0 Vizoria Smeet

Gatineze, Quebis Ki A OCH

Faesimila Wo: 00 I(EIQJQSE-ZATIE

R AT A

Form POT/ROMDS fluly 1902 reprint January 2004}

T



PATENT COOPERATION TREATY

Fr e RECEIVING OFFICE

To: Aaut tﬁ |'i:_3 PC T

The International Burean of WIFQ

_chemin des Colombettes ' NOTIFICATION OF DATE OF RECEPT
e 1211 Genes?aoz% = OF PRIORITY DOCUMENT OR. OF
Switzetland 1 PRIORITY APPLICATION NUMBER

({PCT Administrative [nstructions,
s Secrlan 32348, (B and (=)}

MUY

" Applieant's or agent's file reference Dtz of maillng 2} February 2007 (21-02-2607}

h2350-0014 {dayitanthiear)
Inuernatione? applicttion No " Internpdanal filing date 28 September 200#{13-09-1{:05}
PCT/CAZ006/C01603 fapimonhpaary

| App lkeant

DNP CANADA INC.ET AL .

i 1. [X] This receiving Oifice hérehy gives notice of the recript of the priarity document(s) identified hetow on:
0% Fehroary 20417 (09-02-2007)

2. { ] Thig receiving Offied haceby gives natice of the meesipt of's requast (made under Rule | 7.108)) to prepare and mansniit to the
Intzmational Bureau the priemity decumentts) iden:ified bafow on:

Identificarlon of the priccity documenis):
\

Priority date ’ Priceiy applicution No. Couvatry or cezignal Office
or PCT receiving Office
28 September 2005 60/721,102 %

(28-09-2003)

| Name and reailing address of the Receiving Authorized Officer
Office/CA
| Canadian Intellectual Property Office Diane Leclaire 819-997-7623

Place du Portage I, CE14 - 13t Floor, Box PCT
50 Victoria Street

Forim PCT/RO/25 (July 1598; reprint Jangnry E{H}Hj
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POT
| PATENT’E DE'WENCTON iy - MODELODEUTILIDAD [ ]
Indlcacion ds que 56 solicita [a ccnce.skﬁn da Lma patente, . - \L] X
Datos de Identiflcacién el solicitants.o de E parsona que presenta so!lcltud 1]
Descripelon de Ig Invencion . | . N
Dibujos da ser estos-pertinentes . - N
Comprobants da pago de [ag tagas establacidas o ' \ 1-
~COMPLETA [.] . . .  INCOMPLETA i bR

BISERD JNDUSTRJAL N

4»&,4»4;'

Indicactén da que e souefta eI regis’cro de Disefio Industrial . : ) ]
Datos ge identificacion del solicltants o de-ie persona que presenta a sollefud L. ]'
Represemacmn gr&ﬂca vy fetogréfica det Disafio industral o mUEStLB del € ]-
Traterial que incorpora el disefio, ' . . )
Dampmbante de’ pago da las tasﬁs estabieoldas [ _]
'DDMPLETA [ ] ' B T " INCOMPLETA | 1

.:af:zuama D:TF{AZADO { 1

¢ indicacidn-de-gue se soffcnta ef reglstra da un anuema Trazad'o
¢ Datoside denilficactén del solleltante o dsda perdona qus, reseta la solicitud-

{ i
|
‘4  Rgpresentacion grafica del esquema trazado . L
- . o
[

i
]
I
+ Ccmproban’ra de pagc: de las. tasas estabfecidas I

NGOMFLETA 3

CDMPLETA [ ]
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F]rma Respnnsabia

Gonmulader:. 582 0840
. Fex.380 6220 _
Brmall [ofe@slbaoven -
www.slo.gov.ee
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Tt "/
KEPUBLICA DE COLOMBILA 4@
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIC

Bogoté,
2020

boctorial
FODRIGUES D™ ALBMAN DILIZ MERIR

EEFERENCTIL Radicacicn Mao. & 32303
Solicitud internmacional PCT/CR200E/ 001603
Fecha indcic fase nacional, 29704/2008
Tramize 11
Rwerikba 374
T ACtuacdidn 430
oficio Wa. - hynE1

Cemo  resultade del examen de forwa, realizadce con fundamento en el articulg 38 de
la Decisidn 486 de la Comisidtn de la Comunidad andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PFCT), regla 51 kid del Reglamento vy Circular
finica de la Superintendencia de Industiia v Comercia, ge le comunica que:

1. La sclicitud nc contiene la copia del documenks en gue consta la ¢esidn del
derecha a la. patente del inventor al sclicitante © & gu causante, (Art. Za-k)
Decisidn 4B6.

2. La salicitud no contiene gl poder debidamente otorgado, con e) lleno de los
recquisitos exlgidos ==}4 lcs  articulos 63 y subsiguienktes del Cédigo de
Frocedimisnto Ciwvil. Adicionalmente, deberd presentar el documento gue aeredita la
existenria vy representacidn legal de la scociedad solicitante, cuando ézta fuers
perscona juridica.

En cumplimients de lo dispuecto por el articulo 3% de la Decisién 4E4, ze la
regquiere  para gue  dentro del térming de dos meses  giguientes a la fecha ds
notificacidn del presente oficio, cdemplete los reguisitds anteriormente enunciados.
En caso de ng dar cumplimiento al  presente  reguerindiento, 1la  solicitud se
considerara abandenada v perderd su vrelacidn,

Hotiflguess =1 presen
e}, del capitule

offe¢ic conforme a 1o dispussto en el rameral 5.2, literal
del/titule primers de 1z Circular mica No.l0 de= 2001,

RLI¥X CARMENZA YCESPEDES DR VERGEL
dJefe de la divigién de Nu#vas frearionas

ElL anterior regquerimiento fue notificado por fijacidn e lista de

fechal LD g H“ﬂ_zﬂﬂg

adpal



